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1.0 INTRODUCTION 

The former Imperial Cleaners was located at 1233B Alpharetta Highway in the northernmost 

tenant space of the former Kingscreek Shopping Center (Shopping Center) in the city limits of 

Roswell, Fulton County, Georgia.  Refer to Figure 1 in Appendix B 

Soil and groundwater impacts were discovered resulting in a Hazardous Site Inventory (HSI) 

listing in 2001. The HSI listing describes a 9.11-acre site within the Shopping Center that 

encompasses all of tax parcel 12-1993-0450-063-5 (the “subject site” or “site”).  The HSI site 

was subsequently subdivided into two parcels.  Parcel 1 occupies the southern and eastern 

portions of the HSI site.  Parcel 2 occupies the northeastern portion of the HSI site and includes 

the area of impacted soil and groundwater associated with the former dry cleaner.  Refer to 

Figure A-1 in Appendix A  

1.1 PROPERTY DESCRIPTION 

The portion of the Shopping Center that encompassed the former cleaners was enrolled in the 

Voluntary Remediation Program (VRP) and covered portions of tax parcels 12-1993-0450-063-5 

and 12-1993-0450-062-7.  A Site and Vicinity Aerial Photograph (Figure 2 in Appendix B) shows 

the Shopping Center property and the VRP Parcel boundary as described in the VRP Application.     

The Shopping Center property was acquired from PM, Ltd. in January 2014 by the Fulton County 

Board of Education (BOE).  PM Ltd. is a Georgia Limited Partnership with Wright Management, 

Inc. as its sole general partner.  Partnership shares of PM Ltd. are held in trusts which are 

managed by SunTrust Bank as Trustee.  These trusts were established under the will of William 

Wright for the benefit of his widow, his two children and their descendants.  Title was held this way 

by PM Ltd. from 1986 until the Shopping Center was acquired by Fulton County in a 

condemnation action in 2014.   

Fulton County BOE demolished the Shopping Center and ultimately acquired a total of 17.125 

acres for redevelopment. Refer to the Survey Plats and Figure A-2 in Appendix A.  A 14.495-acre 

property was designated Lot 1 which was developed into the Esther Jackson Elementary School.  

The remaining 2.63-acre BOE property was designated Lot 2 (herein referred to as “Parcel 2”) 

which was regraded as an undeveloped vacant lot to separate the area of soil and groundwater 

impacts from the school site.  Parcel 2 is subsumed within the boundaries of the VRP property as 

shown on Figure 3 in Appendix B.     
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Parcel 2 as shown on figure A-2 in Appendix A will be subject to activity and use limitations per an 

Environment Covenant to be filed by BOE. The covenant will include prohibitions on residential 

use and groundwater extraction and a restriction that any structure built on Parcel 2 must be 

evaluated for vapor intrusion risk and, if warranted, constructed with a vapor mitigation system. 

Parcel 1 of the HSI site encompasses parts of tax parcels 12-1993-0450-063-5 and 12-1993-

0450-062-7 and is currently in compliance with Type 1 risk reduction criteria for all constituents 

in soil and groundwater.  Parcel 2 of the HSI site, which also encompasses parts of tax parcels 

12-1993-0450-063-5 and 12-1993-0450-062-7, is in compliance with Type 1 risk reduction 

criteria for all constituents in soil and Type 5 risk reduction criteria for all constituents in 

groundwater. 

1.2 REGULATORY BACKGROUND 

On January 5, 2001, the Georgia Environmental Protection Division (EPD) listed the site on the 

HSI due to the detection of tetrachloroethene (PCE) in soil and vinyl chloride (VC) in groundwater.  

PCE, cis-1,2-dichloroethene (cis-1,2-DCE) and trans-1,2-dichloroethene (trans-1,2-DCE) were 

also found in groundwater.  From 2001 to 2010, PM, Ltd. submitted several documents to EPD 

presenting the results of various investigations to characterize the geologic and hydrogeologic 

conditions and to assess the presence, concentrations, and limits of releases of constituents to 

site soils, groundwater, surface water and air.  These documents include a previous Compliance 

Status Report (CSR) and a Revised CSR, a Corrective Action Plan (CAP) for Groundwater with 

subsequent amendments and revisions and periodic groundwater monitoring reports prepared in 

accordance with the approved CAP. 

On October 14, 2010, an application to the Georgia Voluntary Remediation Program (VRP) was 

submitted by Amec Foster Wheeler (through its predecessor AMEC Environment & Infrastructure, 

Inc.) on behalf of PM, Ltd.  On November 10, 2011, EPD issued a letter accepting the property into 

the VRP.  The approved plan included periodic groundwater monitoring along with computer 

modeling. 

In association with the condemnation by the Fulton County BOE, a Monitoring and Maintenance 

(M&M) Plan was authorized by EPD in a letter dated February 5, 2014 as a replacement for the 

VRP semi-annual groundwater reports.  
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Fulton County BOE proceeded to redevelop Parcel 1 with a school building, surrounding paved 

parking and landscaped areas.  Parcel 2 was graded and partially fenced.  See Figures 5 and 5A 

for post-grading photographs of Parcel 2 in 2015 and 2016.  

This Final CSR summarizes assessment activities conducted at the site since it was listed on the 

HSI and documents compliance with regulatory standards under the VRP appropriate for delisting 

of the site from the HSI.  

1.2.1 Pre-HSI Listing  

Imperial Cleaners was a tenant dry cleaning business located in Suite B, at the northern end of the 

Shopping Center and operated on site between 1991 and 2000.  Another dry cleaner at the same 

location operated on site as early as 1986.  In 2000, the dry cleaner operations terminated at the 

Shopping Center and the dry cleaning machine and related equipment were removed from the 

building.  The dry cleaner was the subject of two environmental assessments conducted by Boykin 

& Associates (Boykin) in March 1993 and Environmental Corporation of America (ECA) in June 

and July, 2000.  The results of these assessments identified PCE and several of its breakdown 

products in soil and groundwater on site. 

Based on the soil and groundwater testing results, on August 15, 2000, PM Ltd. notified the 

Georgia Environmental Protection Division (GA-EPD), pursuant to Hazardous Site Response Act 

(HSRA) requirements, of the presence of a release to soil and groundwater at the Shopping 

Center property.   

1.2.2 Post-HSI Listing   

The site was placed on the HSI on January 5, 2001 as a Class II site, designated as HSI Site 

Number 10690.  Following the listing of the site on the HSI, Amec Foster Wheeler (through its 

predecessors LAW Engineering and Environmental Services, Inc. and MACTEC Engineering & 

Consulting, Inc.) conducted additional assessments to delineate the soil and groundwater 

contamination at the site.  Groundwater sampling and testing was performed by Amec Foster 

Wheeler in 2001, 2002, 2005 and 2006.   

Amec Foster Wheeler prepared a previous CSR for the subject site which was submitted to the 

GA-EPD on behalf of PM Ltd. on August 9, 2002.  The previous CSR was revised on the basis of 

EPD comments in August 2005.  The soil was certified in compliance with Type 4 risk reduction 

standards (RRS) in the previous CSR.  EPD accepted the Type 4 soil RRS of 1,200 µg/kg in a 

letter dated June 26, 2009 (See Appendix G). 
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1.2.3 CAP Implementation   

A Corrective Action Plan (CAP) and a Revised CAP were submitted in 2005 and 2006, 

respectively.  A CAP for a program of monitored natural attenuation (MNA) was approved by EPD 

on January 11, 2007 to include quarterly groundwater monitoring events and semi-annual reports.   

The approved CAP required monitoring on a quarterly basis in six wells (MW-2, MW-4, MW-5, 

MW-7, MW-11 and MW-12) and three surface water sampling locations (SW-1, SW-2 and SW-3) 

with the results reported to EPD semi-annually for a period of at least two years.  The EPD later 

requested in a letter dated September 9, 2008 that the two deep wells on site (MW-3 and DW-1) 

also be included in the monitoring program.   

On February 20, 2009 EPD issued a letter which requested more extensive soil delineation and 

assessment of groundwater conditions in the area beneath the building because it was suspected 

to be a potential source area.   

In response to EPD’s February 2009 letter, an Amendment to the Corrective Action Plan for 

Groundwater, dated March 20, 2009, was submitted which proposed additional soil and 

groundwater testing to be conducted within the former dry cleaner space following the tenant, 

Tuesday Morning, vacating the building.  Deferment of the ninth quarterly monitoring event was 

also proposed until after the installation of the new wells.  EPD approved the amendment in a 

letter dated June 26, 2009.    

In August 2009, Amec Foster Wheeler installed nine soil test borings (SB-20 through SB-28) 

inside the vacated Tuesday Morning tenant space, three of which were converted to groundwater 

monitoring wells (MW-13 through MW-15).  Soil testing from the borings identified concentrations 

of PCE which were consistent with previous findings and all results were below the established 

Type 4 RRS of 1,200 µg/kg.  Groundwater testing from the three interior wells identified only very 

low concentrations of PCE and its breakdown products in one of the three wells.  No VOCs were 

detected in MW-14, located upgradient of MW-7. Only very low VOC concentrations were 

detected in MW-13, upgradient of MW-2. The groundwater concentrations were significantly below 

those detected outside the building and were not indicative of an ongoing source of PCE 

contamination underneath the building.  The results of this assessment were included in the Semi-

Annual Groundwater Monitoring Report dated October 15, 2009. 

Following its review of the report, EPD issued a letter dated February 15, 2010 which requested 

additional soil sampling and testing in the area outside the building, surrounding MW-7 where the 
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highest groundwater impacts had been consistently recorded.  The purpose of this testing was to 

attempt to locate the source of the groundwater contamination in this area even though previous 

testing conducted in this area (1993, 2000 and 2001) had identified only low concentrations of 

PCE in soil.  EPD also requested additional analysis of natural attenuation parameters in 

groundwater and predictive modeling of the groundwater plume.  Soil testing from the borings 

identified concentrations of PCE which were consistent with previous findings and all below the 

established Type 4 RRS of 1,200 µg/kg.   

1.2.4 VRP Implementation 

Eight quarterly monitoring events in 2012 and 2013 were performed under the approved VRP 

scope which included the following activities: 

1. Sampling and testing of shallow monitoring wells MW-2, MW-4R, MW-5, MW-7, MW-11R, 
MW-12, point of demonstration well MW-16, and deep wells MW-3 and DW-1. 

2. Evaluation of natural attenuation parameters for use in groundwater fate and transport 
modeling. 

3. Sampling and testing of surface water samples SW-1, SW-2 and SW-3 and stream flow 
gauging. 

4. Fate and transport model calculations to point of demonstration well MW-16 and to Hog 
Wallow Creek. 

Groundwater monitoring and fate and transport modeling results demonstrated that the migration 

of the contaminant plume will not occur beyond Hog Wallow Creek and will not result in an 

exceedance of Georgia in-stream water quality standards in the creek. 

1.2.5 M&M Plan Implementation 

Under the M&M Plan the following activities were approved: 

1. Performance of three groundwater monitoring events in June 2014, December 2014 and 
June 2015. 

2. Testing of five existing monitoring wells for the June 2014 and December 2014 events: 
DW-1, MW-2, MW-7, MW-4R and MW-11R. 

3. Testing of all remaining wells for the June 2015 event: MW-4R, MW-5, and MW-12 (MW-
11R was dry and all other wells had been destroyed during site redevelopment). 

4. Testing of three surface water samples for the June 2015 event. 

5. Preparation of an annual report for the 2014 events. 

6. Preparation of a final CSR after the June 2015 event. 

The approved M&M Plan has been fully implemented and this document represents the Final CSR 

for the site. 



 

Amec Foster Wheeler Environment & Infrastructure, Inc. 
Project No. 6305-05-0319 Compliance Status Report, Former Imperial Cleaners, Roswell, Georgia   6 
July 27, 2016 

1.2.6 Post-VRP Activities 

Following its acquisition of the property, the Fulton County Board of Education (BOE) engaged 

Contour Engineering (Contour) to conduct additional work in the area of the former dry cleaner.  

Between March 2014 and April 2015, Contour conducted the following activities: 

1. Installation of 41 direct-push soil borings. 

2. Testing of 125 soil samples to further assess and delineate soil impacts in the vicinity of 

the former dry cleaner. 

3. Excavation and off-site disposal of soil impacted in excess of Type 1 risk reduction 

standards. 
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2.0 PURPOSE 

This Final CSR has been prepared on behalf of PM, Ltd. for the former Imperial Cleaners site 

located in Roswell, Fulton County, Georgia. A Voluntary Investigation and Remediation Plan 

(VIRP) and VRP Application were submitted for this site on October 14, 2010 and EPD 

accepted the site into the VRP by letter dated November 10, 2011.  Since that time, the VIRP 

was implemented and the work was summarized in semi-annual progress reports submitted to 

EPD from May 2012 through August 2013. A revised scope of work was implemented under an 

approved Monitoring and Maintenance (M&M) Plan and was completed as of the June 2015 

sampling event.  PM, Ltd. is submitting the required Final CSR documenting compliance with 

the provisions, purposes, standards, and policies of the VRP and certifying compliance with 

applicable cleanup standards.  
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3.0 DESCRIPTION OF THE RELEASE SOURCE 

Results of soil and groundwater assessment activities indicate a release of a regulated 

substance in soil and groundwater, as defined by Rule 391-3-19-.02(2) of HSRA.  This section 

of the Final CSR provides a description of the source of the release, as required by Rule 391-3-

19-.06(3)(b)1 of HSRA.  Note that much of the assessment work conducted at the site has been 

presented in a previous CSR dated August 9, 2002, a Revised CSR dated August 31, 2005, 

VRP Progress Reports submitted between May 2012 and August 2013 and an M&M Plan in 

June 2014.   

3.1 SOURCE OF RELEASE 

Information obtained to date and documented in subsequent sections of this report indicate the 

source of the release at the site is the dry cleaning business formerly located at the northern 

end of the Shopping Center building (Parcel 2).  Between 1991 and 2000, this facility operated 

as Imperial Cleaners.  We understand that another dry cleaner operated at this location as early 

as 1986; however, details are not available. 

3.2 REGULATED SUBSTANCE RELEASED FROM THE SOURCE 

The regulated substances identified in soil at the site are tetrachloroethene (CAS No. 127-18-4), 

trichloroethene (CAS No. 79-01-6), acetone (CAS No. 67-64-1) and toluene (CAS No. 108-88-

3). 

The regulated substances identified in groundwater at the site are tetrachloroethene (CAS No. 

127-18-4), trichloroethene (CAS No. 79-01-6), 1,2-dichloroethene (CAS No. 253-32-3302), vinyl 

chloride (CAS No. 75-01-4) and toluene (CAS No. 108-88-3).   

Chloroform was detected in MW-3 and MW-9, south and southwest of the former dry cleaner 

during Amec Foster Wheeler’s 2001 assessment.  The chloroform detected is believed to be 

related to a leaking water line located behind the Shopping Center building that was in the process 

of being replaced at the time.  As such, chloroform is not a regulated substance associated with 

the release.  No chloroform was detected in any well during subsequent sampling events. 

3.3 CHRONOLOGY OF THE RELEASE 

Specific information regarding the chronology of the release is not available.  Dry cleaners were 

in operation at the subject site for approximately 15 years, from 1986 to 2000.    
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3.4 DESCRIPTION OF THE SOURCE 

Based on the information obtained during the assessments at the Kingscreek Shopping Center, 

two potential source areas of soil contamination were identified: one area outside the back door 

of the facility (most likely related to a condensate discharge line) and another small area within 

the building in the vicinity of the former dry cleaning machine located in the rear portion of the 

former Imperial Cleaners tenant space.  Other suspected source areas were not identified based 

on evidence of chemical handling, observed staining or soil testing results. 

The source of groundwater contamination is thought to be the area of soil contamination located 

immediately outside the back door of the former Imperial Cleaners.  Soil testing results obtained 

within the former dry cleaner indicated that PCE concentrations dropped to below laboratory 

detection levels above the water table in the area of the former dry cleaning machine (where 

elevated soil concentrations were detected) and significant groundwater impacts were not 

identified in three wells located within the former dry cleaner space.  Significant PCE, TCE and 

DCE concentrations were detected in groundwater just outside the back door of the facility, 

adjacent to a condensate discharge line (MW-7 and nearby MW-2).  The soil and groundwater 

sampling results are consistent with a possible discharge of PCE-contaminated water from the 

rear of the dry cleaner’s space.   
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4.0 SITE SETTING   

Understanding the site setting is important in evaluating the fate and transport of contaminants 

in the subsurface. 

4.1 SITE SPECIFIC GEOLOGY  

Subsurface conditions were characterized by a total of 16 groundwater monitoring wells, 16 

direct-push borings, 12 mechanically augered soil test borings and 13 hand auger borings 

installed on the site during the course of the various assessments conducted by Boykin, ECA 

and Amec Foster Wheeler.  During the installation of the hand auger and direct-push borings by 

Amec Foster Wheeler, continuous soil samples were obtained at two or four-foot intervals.  

During installation of Amec Foster Wheeler’s drilled soil borings and monitoring wells, two-feet 

long soil samples were obtained at five-foot intervals using the standard penetration test and a 

split spoon sampling device.   

The site is located in the Piedmont Geologic Region of the Appalachian Province in an area 

underlain by late Precambrian to early Paleozoic bedrock of the Powers Ferry Formation which 

is part of the Sandy Springs Group (McConnell and Abrams, 1984).  The Powers Ferry 

Formation in the area of the site is mapped as consisting of gneiss, mica schist and amphibolite.  

The residual soils present in this geologic area have been formed by the in-place chemical and 

physical weathering of the parent rock types.  Weathering is facilitated by fractures, joints, and 

by the presence of less resistant rock types.  The typical residual soil profile consists of clayey 

soils near the ground surface, transitioning to sandy silts and silty sands that generally become 

harder with depth to the top of parent rock.   

The subject site is located within a south-trending stream valley, typical of the surrounding area.  

This valley is occupied by Hog Wallow Creek which parallels the eastern boundary of the site.   

The original topography of the site sloped east toward Hog Wallow Creek.  During construction 

of the Shopping Center, the western portion of the site was cut into the slope and the eastern 

portion was filled to level the ground surface.  The depth to bedrock and the thickness of the 

overlying material (either fill material, alluvial sediment or residual soil) varies significantly at the 

site, depending on the depth of fill and the proximity to the valley bottom.  Refer to cross-section 

Figures 6 and 7 and boring logs in Appendix E.   Rock is exposed within the creek bed of Hog 

Wallow Creek and was found at a maximum depth of approximately 37 feet in MW-3. 
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The soil test borings generally encountered a significant amount of fill soil which consisted of 

silty fine to medium sand with small rock fragments.  Undisturbed virgin soils, including both 

alluvial sediments and residual soils, were encountered at depths ranging from less than one 

foot to 24 feet.  The presence of fill behind (east of) the Shopping Center building is consistent 

with filling this area during site development, within the flood plain of Hog Wallow Creek located 

near the northeastern corner of the Shopping Center.  MW-8, installed in the western portion of 

the Shopping Center, did not encounter fill material as this area of the site had been cut into the 

original ground slope.  Immediately beyond the Shopping Center’s rear driveway, the land 

surface dropped off sharply to Hog Wallow Creek or the creek’s flood plain, accounting for a thin 

layer of alluvium encountered in several borings in the eastern portion of the site.     

Partially weathered rock was encountered at depths ranging from 10 to 25 feet below ground 

surface in the area near the building.  The partially weathered rock was generally characterized 

as silty fine to coarse sand which exhibited standard penetration resistances of greater than 100 

blows per foot.  Bedrock is distinguished from the overlying partially weathered rock by its 

greater density, generally resulting in hollow-stem auger refusal.  The contact between the 

bedrock and the overlying partially weathered rock is gradational and was selected as the depth 

of auger refusal.  The rock/partially weathered rock contact, as defined by auger refusal, was 

encountered in several borings installed by Amec Foster Wheeler at depths ranging up to 37 

feet below ground surface.  The depth to rock was shallowest along the creek and west of the 

building where cuts had been made in the original ground slope.  Rock was deepest under part 

of the building and to the east where significant filling had occurred. 

The rock/partially weathered rock contact occurred at the highest elevation in the northern 

portion of the site, near MW-6, and at the lowest elevation in the eastern portion of the site, in 

the vicinity of Hog Wallow Creek.  The rock elevation data indicates a general downward sloping 

of the rock surface from west to east, toward the creek, paralleling the original topography.  

Rock outcroppings form the creek bottom along the stretch of creek behind the former dry 

cleaner space. 

Rock core samples obtained from monitoring well MW-3 indicate that the underlying bedrock on 

site consists predominantly of interlayered muscovite-biotite gneiss and hornblende amphibolite 

(see Appendix E for well logs).  The rock obtained from MW-3 tended to alternate between 

highly weathered amphibolite and lightly weathered gneiss.  The rock core recovered during the 

initial ten-foot coring run consisted primarily of lightly to highly weathered gray, muscovite-biotite 
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gneiss which exhibited numerous fractures.  However, the first core run exhibited a recovery of 

only 30%, indicating that much of the material was too highly weathered to remain intact.  The 

pattern of weathering observed in MW-3 was also evident during the drilling of DW-1, MW-6, 

MW-7, MW-13, MW-14, MW-15 and MW-16 which were extended into rock using an air 

hammer.  Although core samples were not obtained, substantial variations in the hardness of 

the rock were noted during air hammer advancement.  MW-8 was terminated at auger refusal at 

a depth of 20 feet.  Difficult drilling conditions were noted in the lower 10 feet of this boring as 

partially weathered rock alternated between thin layers of relatively hard material and thicker 

layers of softer, more highly weathered material.   

Significant fracturing was noted in relatively shallow rock in MW-3.  These fractures tended to 

be small in scale and their orientations were widely distributed.  The relatively random 

distribution of fracture orientations indicates that numerous intersections of fracture planes are 

likely.  The presence of a layer of highly weathered rock and large numbers of randomly 

oriented fractures with numerous intersections indicates that flow through the rock would likely 

replicate flow through a porous medium.  Under such conditions, it is very unlikely that a 

preferred flow direction would be established as a result of the rock structure.  Therefore, 

groundwater within the fractured rock is expected to flow in a direction similar to the 

groundwater above the top of rock. 

Because original grain boundaries and pore-space relationships within the rocks of the Atlanta 

area have been altered through metamorphic recrystallization, the primary permeability of the 

local bedrock is very low.  Groundwater flow through the bedrock aquifer occurs primarily 

through fractures in the bedrock.  Groundwater recharge to fractured bedrock occurs primarily 

through seepage of precipitation through the overlying mantle of residual material.  In parts of 

the site, the groundwater table lies beneath the top of rock, which could potentially alter 

groundwater flow patterns depending on fracture orientation.  However, due to the highly 

fractured nature of the shallow rock, as observed in MW-3, groundwater flow is expected to 

follow a path similar to that within the soil overburden.   

4.2 SITE SPECIFIC HYDROGEOLOGY 

Hog Wallow Creek is a tributary of Big Creek, which is located approximately one mile south of 

the site.  Big Creek enters the Chattahoochee River approximately two miles south of the 

subject site.   



 

Amec Foster Wheeler Environment & Infrastructure, Inc. 
Project No. 6305-05-0319 Compliance Status Report, Former Imperial Cleaners, Roswell, Georgia   13 
July 27, 2016 

4.2.1 Hydraulic conductivity  

As presented in the 2005 Revised CSR, slug tests were performed in three wells on site to 

evaluate hydraulic conductivity.  The three wells were selected on the basis of the type of media 

in which they were screened.  MW-3 was screened in rock, MW-8 was screened in residual 

soil/partially weathered rock and MW-9 was screened across the boundaries of fill, alluvium and 

residuum.  The slug tests were performed by lowering a solid “slug” into each well and 

measuring the recovery rate of the water within the well (slug in).  After the water level within the 

well had stabilized, the slug was removed and the recharge rate was measured (slug out).  The 

hydraulic conductivities calculated from the slug test data are summarized in Table 2. 

The slug test results indicate hydraulic conductivities at the site of 9x10-5 cm/sec in the 

fill/alluvial soil, 2 to 6x10-5 cm/sec in the residual soil and 20 to 30x10-5 cm/sec within the upper 

portion of the bedrock aquifer. 

Based on the groundwater elevation data, the horizontal groundwater gradient within the shallow 

portion of the aquifer on site appears to be relatively consistent at approximately 4.0%.  This value 

was utilized for the purpose of calculating the groundwater flow rate. 

The hydraulic conductivity values obtained from the slug tests performed at the site are equivalent 

to approximately 0.06 to 0.58 ft/day.  The deep well, MW-3, exhibited a somewhat higher hydraulic 

conductivity; however, the difference between this well and MW-8 was relatively minor (less than 

one order of magnitude).  As it appears that the bulk of the groundwater contaminant plume 

occurs within the zone of fill soil behind the Shopping Center building, the slug-in hydraulic 

conductivity value measured for MW-9, which was screened primarily in fill and alluvium, was 

utilized in the calculation of groundwater flow velocity.  This hydraulic conductivity (0.27 ft/day) is 

also between the values exhibited by the strata within the highest (rock) and lowest (residuum) 

values measured on site.   

Effective porosity was assumed to be 15% (Applied Hydrology, C.W. Fetter, 1994).  The formula 

used to calculate the groundwater flow rate is as follows (Applied Hydrology, C.W. Fetter, 1994): 

Velocity = K i 
                   ne   
 
where: K  = hydraulic conductivity (feet per day)  = 0.27 ft/day 
  i   = hydraulic gradient (feet per foot)        = 0.04 ft/ft 
 ne = effective porosity (unitless)                 = 0.15 
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Based on the data input, an estimated groundwater velocity of 0.072 feet/day, or approximately 26 

feet/year was calculated.  We note, however, that PCE does not migrate at the same rate as 

groundwater and also is diluted as it migrates.  This is evidenced by the substantial drop off in 

contaminant concentrations in wells located in the vicinity of Hog Wallow Creek, located 

approximately 100 feet from the suspected source area.   

4.2.2 Vertical Hydraulic Gradient 

The vertical hydraulic gradient at the site was calculated by comparing groundwater elevations 

within the deep well DW-1 and shallow well MW-7 located adjacent to one another near the 

building.  Comparison of groundwater elevations from these two wells indicates an upward 

hydraulic gradient of approximately 0.30 ft/ft in June 2014.  Such conditions are not unexpected 

in the vicinity of a surface water body such as Hog Wallow Creek, which is shown by the data to 

act as a groundwater discharge zone.    

A stronger upward hydraulic gradient would be expected in the area closer to the creek as the 

creek acts as a local groundwater discharge area.  The lack of a significant downward vertical 

hydraulic gradient reduces the chance for dissolved contamination to migrate downward through 

the water column or beyond the creek alignment.  This effect is evidenced by the lack of 

significant levels of PCE or its breakdown constituents within the deep groundwater of MW-3 or 

DW-1 and the lack of contamination in MW-12 on the opposite side of the creek from the 

Shopping Center. 

4.2.3 Groundwater flow Direction 

The monitoring wells were surveyed to determine their elevations relative to the National 

Geodetic Vertical Datum (NGVD).  During each groundwater monitoring event, the depth to 

groundwater from the top of each well casing was measured by Amec Foster Wheeler in all 

monitoring wells on site.  The water level data for June 27, 2014, along with well construction 

data are tabulated in Table 1.  The groundwater depths were used to develop the groundwater 

elevation contours presented on the attached potentiometric surface map (see Figure 10).  This 

sampling event was the last to be conducted prior to the destruction of most of the wells on site 

during site redevelopment by Fulton County and the pattern is consistent with all other sampling 

events. 

The groundwater elevations and the interpreted flow direction indicate that groundwater flow 

across the site is generally eastward across the portion of the Shopping Center property where 

the dry cleaner was located.  Although minor variations in depth to water and groundwater flow 
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direction have been observed over time, groundwater flow has been consistently in an easterly 

direction toward Hog Wallow Creek.  Groundwater in this region typically discharges into creeks 

or impoundments that lie in topographically low areas and is expected to discharge to Hog 

Wallow Creek located along the eastern boundary of the site.  No other obvious variations in the 

local geologic conditions were identified which would be expected to cause changes in the 

groundwater flow direction in the area. 
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5.0 DELINEATION OF SOIL CONTAMINATION 

Some of the data referenced in this Final CSR was obtained in the early stages of the 

assessment by Boykin during their March, 1993 assessment.  Additional samples were 

collected in June and July, 2000 by ECA.  Most of the soil samples referenced in this Final CSR 

were collected by Amec Foster Wheeler between May 2001 and March 2010.  Refer to Figure 8 

for boring locations and Table 3 for a summary of laboratory data, along with the following 

discussion. 

5.1 ANALYTICAL PARAMETERS AND RATIONALE FOR SELECTION 

The soil samples obtained in the initial stages of the assessment were analyzed for VOCs (SW-

846 Test Method 8260B) based upon the presence of a dry cleaning facility located within the 

Kingscreek Shopping Center.   

5.2 SAMPLING AND ANALYSIS PROCEDURES 

5.2.1 Sampling Equipment and Collection Techniques 

Soil samples from the auger drilled soil borings were collected using a steel split-spoon 

sampling device and the standard penetration test method.  Samples from direct-push borings 

were collected by driving a steel tube, lined with a polyethylene sleeve, into the soil.  The sleeve 

was then removed and the soil from the appropriate depth interval was collected.  Soil samples 

from hand auger borings were collected using a stainless steel hand auger. 

5.2.2 Soil Sample Handling and Preservation Techniques 

Limited information is available regarding the sampling techniques employed during the Boykin 

and ECA assessments conducted in 1993 and 2000.  The samples collected by Amec Foster 

Wheeler were removed from the sampling device and placed in clean sample containers 

supplied by the laboratory.  Clean latex gloves were worn during all sampling activities and the 

gloves were then discarded.  Following sample collection, the samples were maintained on ice 

in a cooler until they were transferred to the laboratory.  Soil samples were collected in 

accordance with SW-846 Sampling Methods 5030 and 5035.   

5.2.3 Equipment Decontamination Procedures 

Soil sampling tools and equipment, including drill rigs, augers and split spoons were 

decontaminated by steam cleaning prior to beginning work on the site.  During drilling 

operations, only clean augers were used in each borehole.  Split spoons, Geoprobe sampling 

tubes and hand augers were decontaminated prior to the collection of each soil sample using 
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non-phosphate detergent, isopropyl alcohol and deionized water.  During direct-push sampling, 

new polyethylene sleeves were used within the sampling tube for each sample collected.  Clean 

latex gloves were used during the collection of all soil samples.  Gloves were changed prior to 

the collection of each soil sample. 

5.2.4 Chain-of-Custody Procedures 

All samples collected by Amec Foster Wheeler were logged on a chain-of-custody form that was 

signed by Amec Foster Wheeler’s field representative and the laboratory representative upon 

release of the samples to the laboratory.  Copies of the chains-of-custody for the Boykin and 

ECA samples were not available. 

5.2.5 Laboratory Analytical Procedures 

5.2.5.1 Standard Analytical Methods 

Following delivery to the laboratory, the soil samples were analyzed for VOCs using SW-846 

Test Method 8260B.   

5.2.5.2 Quality Assurance/Quality Control Procedures 

Quality control samples were prepared and analyzed during the assessment.  These included a 

duplicate soil sample, trip blanks, and a rinse blank.  The trip blanks were provided by the 

laboratory and consisted of 40-ml vials filled with water.  Results of the duplicate, rinse blank 

and trip blank analyses are included in the laboratory reports.  Results of Surrogate analyses 

are also included in the laboratory reports. Backup QA/QC data for these samples are included 

in Appendix C.  No irregularities were identified by the QA/QC sampling program.   

5.3 BACKGROUND SOIL CONCENTRATIONS 

Because the compounds detected in soil (PCE, TCE, acetone and toluene) are not naturally 

occurring substances, naturally occurring background conditions on the affected portion of the 

site were assumed to be below laboratory detection limits. 

5.4 SUMMARY OF PERTINENT SOIL DATA 

Since 2001, Amec Foster Wheeler has conducted extensive soil sampling and testing, both 

within and outside of the former dry cleaner space.  The regulated substances identified in soil 

at the site are tetrachloroethene (CAS No. 127-18-4), trichloroethene (CAS No. 79-01-6), 

acetone (CAS No. 67-64-1) and toluene (CAS No. 108-88-3).  As detailed in the Revised CSR, 

based on the results of the soil sampling and testing conducted by Amec Foster Wheeler, 
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delineation of the lateral and vertical extent of contamination has been completed.  Laboratory 

results from all soil samples analyzed are summarized on Table 3. 

Dry cleaners have reportedly operated on site from approximately 1986 until 2000.  The former dry 

cleaner was the subject of two environmental assessments prior to Amec Foster Wheeler’s 

involvement at the site in 2001.  Amec Foster Wheeler conducted a series of investigations in 

2001 and 2002, prior to the submission of the original CSR.  Additional assessment has been 

conducted in response to comments received from the EPD.  The results of all soil testing 

activities conducted on site are summarized in Table 3 and on Figure 8. 

The first assessment was conducted by Boykin in March 1993 and included the installation of 

four hand auger borings outside the building (designated B-1 through B-4, see Figure 8 for 

locations).  PCE was detected in each of these soil samples at concentrations ranging from 20 

to 260 micrograms per kilogram (µg/kg).  The highest concentrations were detected just outside 

the back door of the dry cleaner in boring B-1.  Other VOCs were not detected in soil during this 

assessment. 

In June and July, 2000 Environmental Corporation of America (ECA) performed additional 

environmental assessment at the site.  This assessment was conducted at approximately the 

time that Imperial Cleaners was vacating the building.  ECA installed a total of six soil test 

borings on the site (designated SB-1 through SB-6, see Figure 8 for locations).  Borings SB-1 

through SB-3 were drilled soil test borings located outside the building in the rear parking area 

and driveway of the Shopping Center.   Borings SB-1 and SB-2 were intended to be converted 

to groundwater monitoring wells.  However, SB-1 encountered refusal above the water table 

and was terminated.  Boring SB-2, was advanced to below the groundwater table and converted 

to monitoring well MW-2.  A shallow (1-foot deep) soil sample was collected from SB-3.  ECA 

also installed three hand auger borings within the dry cleaner’s space (SB-4 through SB-6) to 

assess shallow soil conditions in the immediate vicinity of the dry cleaning equipment.  PCE 

concentrations were detected in shallow soils within the building, with the highest concentration 

at 7,700 µg/kg detected in SB-6, located immediately adjacent to the former dry cleaning 

machine. 

The results of the first two sampling events indicated that a notifiable release to soil, as defined 

under HSRA had occurred at the site.  A release to groundwater was also identified as 

discussed in Section 6.0.  On August 15, 2000, PM Ltd. submitted a release notification 
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package to the Georgia EPD.  On January 5, 2001, the site was listed on the Hazardous Site 

Inventory (HSI Site No. 10690) for releases to both soil and groundwater. 

Following the site’s listing on the HSI, Amec Foster Wheeler was requested by PM Ltd. to 

conduct additional assessment at the site prior to the renovation of the then vacant Imperial 

Cleaners tenant space.  This work initially included the installation of five Geoprobe borings 

within the building to begin the soil contamination delineation process. 

In May 2001, five direct-push probe soil borings (GP-1 through GP-5) were installed on the 

subject site to further assess the extent and concentration of soil contamination.  One boring, 

GP-5, was located by the former dry cleaning machine, adjacent to ECA boring SB-6, which had 

previously exhibited the highest PCE concentrations.  This boring was extended to probe refusal 

and sampled throughout to allow vertical profiling of the soil contamination in the suspected 

source area.  The remaining borings were spaced just outside of this area.   

Three additional soil test borings (MW-3, SB-7 and SB-8) were installed by Amec Foster Wheeler 

outside the building to further investigate the extent of soil contamination and attempt to identify 

the source of the groundwater contamination.  MW-3 was located in the rear driveway of the 

Shopping Center, in an area interpreted to be downgradient of the former dry cleaner.  This boring 

was converted to a deep groundwater monitoring well to attempt to provide vertical delineation of 

the extent of groundwater impact.  Boring SB-7 was located just outside the rear door of the 

former dry cleaner in an area of stained and corroded pavement.  This stained area was believed 

to be related to a condensate discharge line which exited the building at this location.  This boring 

was intended to characterize the vertical distribution of soil contamination in this area and evaluate 

it as a possible source of groundwater contamination and was extended to auger refusal, which 

occurred several feet above the water table.  Boring SB-8 was located in the grassy area 

northeast of the parking lot and was intended to provide lateral delineation of soil contamination in 

this area.   

Soil samples were collected at five-foot intervals above the top of rock using a split-spoon 

sampling device and the standard penetration test method.  One sample each from borings MW-3 

and SB-8 were selected for laboratory testing.  All of the samples collected from SB-7 were tested 

in order to characterize the vertical distribution of contamination within this boring as this area had 

been identified as a potential source area.  With the exception of the uppermost sample, PCE was 

detected throughout the depth of SB-7.  VOCs were not detected in SB-8.  Very low levels of PCE 

were detected in MW-3.   
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In March 2002, Amec Foster Wheeler installed a series of four additional soil test borings (MW-6, 

MW-8, MW-9 and MW-10) in an attempt to complete the lateral delineation of contamination at the 

site.  These borings were then converted to groundwater monitoring wells.  MW-6 was located in 

the parking area north of the former dry cleaner.  MW-8 was located in the main Shopping Center 

parking lot, west of the former dry cleaner.  MW-9 was located in the rear driveway of the 

Shopping Center and MW-10 was located along Hog Wallow Creek, east of the former dry 

cleaner, near the bottom of the fill slope.   

MW-6, MW-8, and MW-9 were drilled using a truck-mounted drill rig and were extended to a depth 

approximately five feet below the water table.  In the case of MW-6, an air hammer attachment 

was necessary to extend the boring below the top of rock.  MW-8 was terminated at the top of 

rock.  Soil samples were collected at five-foot intervals using a split-spoon sampler and the 

standard penetration test method.  MW-10 was located adjacent to Hog Wallow Creek and was 

installed using a hand auger.  The two-foot sample was collected as the only soil sample above 

the water table from this boring.  The shallowest sample from each of these borings was selected 

for laboratory testing. 

Following the receipt of the soil testing results from MW-6 through MW-10, Amec Foster 

Wheeler installed two additional hand auger borings to continue the lateral delineation of soil 

contamination.  HA-1 and HA-2 were both installed along Hog Wallow Creek.  HA-1 was located 

in the vicinity of MW-11, while HA-2 was located adjacent to MW-5.  VOCs were not detected in 

either of the samples tested. 

At the request of EPD, in July 2005 two additional soil delineation samples were collected along 

Hog Wallow Creek in the areas downgradient of Borings B-2 and B-4.  HA-3 was located 

downgradient of B-2, while HA-4 was located downgradient of B-4.  Chlorinated VOCs were not 

detected in either of the samples tested.  However, acetone and toluene were detected in HA-3, 

located near the creek, downgradient of boring B-3. 

No obvious source of either the acetone or toluene has been identified and neither compound 

had previously been detected in either soil or groundwater on site.  Acetone is commonly 

detected as a false positive due to laboratory contamination.  Laboratory representatives indicated 

that no evidence of laboratory induced contamination was evident and that the acetone detected 

may be an artifact of the sample preservation method as sodium bisulfate has been shown to 

react with certain soils to produce acetone.   



 

Amec Foster Wheeler Environment & Infrastructure, Inc. 
Project No. 6305-05-0319 Compliance Status Report, Former Imperial Cleaners, Roswell, Georgia   21 
July 27, 2016 

Toluene had not been previously detected in soil on site and does not appear to be related to the 

dry cleaner release.  The extent of the toluene contamination has been delineated to the south, 

west and north by existing borings.  Boring HA-3, in which the toluene was detected, was located 

near Hog Wallow Creek.  The eastward extent of the toluene in soil is limited by the creek, as the 

creek bottom is the top of rock in this area. 

Between January 2006 and August 2009, eight probe borings (SB-10 through SB-17) and nine 

auger drilled soil test borings (SB-20 through SB-28) were installed inside the building.  The 

purpose of these borings was to further attempt to identify the source of the release or any 

remaining source materials.  The borings were extended to probe or auger refusal.  Three of the 

auger borings were then extended into rock and converted to monitoring wells as discussed in 

Section 6.3.   

PCE was the only chlorinated VOC detected in the 36 soil samples tested during these two 

phases of the assessment.  No other degradation products of PCE were detected in soil.  These 

findings were generally consistent with previous soil testing results obtained from the site.  The 

highest PCE concentrations were detected in the western portion of the former dry cleaner 

space.  None of the soil samples tested exhibited PCE concentrations in excess of the site-

specific Type 4 RRS of 1,200 µg/kg approved for the site in associated with the 2005 Revised 

CSR.  Acetone was the only other constituent detected, at concentrations below its approved 

RRS.  As discussed in Section 3.3.  Groundwater testing conducted within the building had 

failed to identify higher groundwater impacts upgradient of MW-2 and MW-7. 

At EPD’s request, in March 2010, six more soil test borings (SB-29 through SB-34) were 

installed around MW-7 to again try to search for a specific source for the groundwater impacts 

identified in MW-7.  SB-29 through SB-31 were installed closest to MW-7, while SB-32 through 

SB-34 were located farther out from MW-7.  The plan was to test soil samples from the inner 

ring of borings and, if warranted by the initial findings, test additional samples from the outer 

ring of borings.  The borings were extended to probe refusal which was encountered just below 

the water table.  The laboratory testing results again identified PCE as the only chlorinated VOC 

detected in the nine soil samples tested, at concentrations well below the Type 4 RRS.  Two 

samples also exhibited acetone, at concentrations well below its approved RRS.  These findings 

were generally consistent with previous soil testing results obtained from the site.   

The soil testing results obtained from this area were consistent with the findings of the previous 

soil assessments and did not identify an obvious source of groundwater contamination.   
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Based on the results of the soil sampling and testing conducted by Amec Foster Wheeler, 

delineation of the lateral and vertical extent of contamination was completed in 2010.   

Following its acquisition of the property, the Fulton County BOE engaged Contour Engineering 

to conduct additional soil assessment in the area of the former dry cleaner.  Between March and 

July 2014, Contour installed a series of 41 direct-push soil borings to further evaluate and 

delineate the extent of soil impacts.  Complete details of this assessment have not been 

supplied to Amec Foster Wheeler, but Contour did supply its tables, figures and laboratory data 

(see Appendix H).  The data indicate the presence of primarily PCE, along with very limited 

detections of other VOCs in the area in and immediately surrounding the former dry cleaner.  

These data were later utilized by Contour in its soil remediation activities, as described in 

Section 7.2. 
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6.0  HORIZONTAL AND VERTICAL EXTENT OF GROUNDWATER CONTAMINATION 

Groundwater assessment activities on site were initiated by ECA in July 2000 with the 

installation of a groundwater monitoring well (MW-2).  A second well (MW-1) was planned at 

that time, but auger refusal was encountered above the water table and the boring was 

abandoned.  Amec Foster Wheeler continued the assessment in July 2001 with the installation 

of a deep groundwater monitoring well (MW-3) and two shallow wells (MW-4 and MW-5).  

Seven additional wells (MW-6 through MW-12) were installed in March, April and June 2002.   

Another deep well (DW-1) was installed in March 2006 to investigate deep water conditions in 

the source area.  Replacement wells (MW-4R, MW-11R and MW-12R) were installed in 2007.  

Three wells (MW-13 through MW-15) were installed in August 2009 to investigate groundwater 

conditions beneath the building. One well (MW-16) was installed in October 2012 as a 

demonstration well to characterize groundwater conditions between MW-7 and MW-11R for 

modeling.   

The activities conducted by Amec Foster Wheeler addressed the vertical and horizontal extent 

of groundwater contamination on the site.  Since listing on the HSI in 2001, Amec Foster 

Wheeler has performed the following groundwater monitoring events: 

 5 events as part of site characterization and previous CSR preparation in 2001, 2002 
and 2005;  

 13 events as part of CAP implementation between 2007 and 2010; 

 8 events as part of VRP implementation in 2012 and 2013; and 

 3 events as part of the M&M Plan implementation in 2014 and 2015. 

The laboratory report for the most recent event in June 2015 is attached in Appendix D.  The 

laboratory reports for all other sampling events were submitted in prior reports. 

6.1 ANALYTICAL PARAMETERS SELECTED 

Based on the presence of a dry cleaning facility in the area under study, the groundwater 

samples collected were analyzed for VOCs (SW-846 Method 8260 or 8260B). 

6.2 GROUNDWATER MONITORING WELL LOCATIONS, AND INSTALLATION AND 
 CONSTRUCTION METHODS 

The locations of the groundwater monitoring wells are shown on Figure 9.  See Table 1 for a 

summary of well construction details and Appendix E for boring logs.  Please note that no boring 

logs were available for boring SB-1 and MW-2 installed by ECA. 
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6.2.1 Type of Well Casing Material 

Monitoring wells MW-2 and MW-4 through MW-16 consist of two-inch diameter, Schedule 40 

PVC well casing and screen with threaded joints.  The deep Type III wells, MW-3 and DW-1 

consist of an inner two-inch diameter PVC casing within an outer six-inch casing which had 

previously been grouted into place at auger refusal depth.  The borings were extended through 

the outer casing an additional 15 feet prior to installation of the inner casing.  Monitoring wells 

MW-4, MW-5, MW-10, MW-11 and MW-12 originally consisted of one-inch diameter PVC casing 

installed within hand auger borings located in the vicinity of Hog Wallow Creek.  This well 

installation method was employed because difficult terrain along the creek precluded the use of 

a drill rig.  No PVC cement was utilized during well construction.  MW-4, MW-5, MW-11 and 

MW-12 were later replaced with 2-inch diameter wells installed using a hand auger. 

6.2.2 Description of Well Intake Design 

6.2.2.1 Screen Slot Size and Length 

Each of the wells on site was constructed with 0.01-inch factory slotted PVC well screen.  

Monitoring wells MW-2, MW-6, MW-7, MW-8, MW-9, MW-13, MW-14, MW-15 and MW-16 

utilized a ten-foot screen length which spanned the water table.  Monitoring wells DW-1 and 

MW-3 utilized a five-foot screen length, with the top of the screen installed below the water 

table.  Monitoring wells MW-4, MW-5, MW-10, MW-11 and MW-12 utilized a five-foot screen 

length which spanned the water table. 

6.2.2.2 Filter Pack Materials and Length 

Washed 20/30 sieve size quartz sand was used to create the filter pack around the well screen 

in each of the wells.  The sand generally extended to a height of approximately two feet above 

the top of the screen.  In the shallow wells located near Hog Wallow Creek, the shallow depth of 

water necessitated the use of less sand above the screen. 

6.2.2.3 Method of Filter Pack Emplacement 

The sand pack in the drilled wells was placed around the screen by pouring the sand through 

the hollow-stem augers while simultaneously raising the augers to prevent bridging of the sand 

within the borehole.  Sand was placed around the hand augered well screens by pouring the 

sand around the well screen from the surface.  The filter pack was then sealed from above with 

an approximate two-foot layer of hydrated bentonite clay.  Again, the shallow depth to water in 

the hand augered wells necessitated the use of less bentonite above the sand pack. 
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6.2.2.4 Surface Seal 

The drilled wells were grouted to within approximately six inches of the ground surface and 

capped with lockable well caps.  These wells were then topped with flush mount steel covers 

(Type II well construction).  Well construction for the deep Type III well, MW-3 and DW-1, 

consisted of a six-inch diameter outer casing which was grouted into place to isolate the upper 

portion of the aquifer.  The casing was then reamed out and the inner well drilled and completed 

as described above.  The hand augered wells were sealed with grout from the top of the 

bentonite seal to the ground surface.   

6.2.2.5 Well Development Methods and Procedures 

Following installation, the monitoring wells were developed to remove fine grained formation 

materials.  Development of the well installed by ECA reportedly consisted of removing at least 

five well volumes of water.  Development of the wells installed by Amec Foster Wheeler was 

conducted by bailing with clean disposable polyethylene bailers and polypropylene rope.  

During well development, the pH, temperature and conductivity of the water were measured 

after each volume of water was removed.  Development continued until the three parameters 

stabilized.  A minimum of five well volumes of water were removed from each well. 

6.3 SAMPLING AND ANALYSIS PROCEDURES 

Monitoring well MW-2 was sampled by ECA in July 2000.  Monitoring wells MW-3, MW-4 and 

MW-5 were sampled by Amec Foster Wheeler in July, 2001.  Monitoring wells MW-6, MW-7, 

MW-8, MW-9 and MW-10 were sampled by Amec Foster Wheeler in March, 2002, MW-11 was 

sampled by Amec Foster Wheeler in April, 2002 and MW-12 was sampled by Amec Foster 

Wheeler in June 2002.  The groundwater samples collected by Amec Foster Wheeler in 2001 

and 2002 were submitted to ASI in Norcross, Georgia for chemical analysis.   

All of the monitoring wells were resampled by Amec Foster Wheeler in 2005.  The groundwater 

samples collected by Amec Foster Wheeler in 2005 were submitted to Analytical Environmental 

Services (AES) in Atlanta, Georgia.  The samples were analyzed for VOCs using SW-846 Test 

Method 8260B. 

From 2007 to 2010, 13 quarterly groundwater monitoring events were conducted at the site in 

accordance with the approved CAP.  The first seven events included the following six wells:  

MW-2, MW-4, MW-5, MW-7, MW-11 and MW-12.  At EPD’s request, the two deep wells were 

added, beginning with the November 2008 event.  Upon the site’s acceptance into the VRP, an 
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additional 8 quarterly monitoring events were conducted in 2012 and 2013 for the eight well 

network.  Upon acceptance of the M&M Plan, three final monitoring events were conducted in 

2014 and 2015.  The last of these events, conducted in June 2015, included only MW-4R, MW-

5 and MW-12 adjacent to the creek as MW-11R was dry and BOE construction activities had 

destroyed the remaining wells. 

6.3.1 Groundwater Elevation 

Groundwater levels were measured in each well from the top of the well casing.  As discussed 

in Section 5.3, a level survey was conducted to measure the geodetic elevation of the top of 

each well casing.   

6.3.2 Well Evacuation Procedures 

During Amec Foster Wheeler’s groundwater monitoring events, the wells were purged until the 

temperature, pH and conductivity of the groundwater stabilized.  A minimum of three well 

volumes of water were removed during well purging.  The field parameters measured during 

well development and purging were included in the previously submitted Groundwater 

Monitoring Reports and VRP Progress Reports.   

6.3.3 Groundwater Sampling, Handling and Preservation 

During Amec Foster Wheeler’s 2001 and 2002 assessments, groundwater samples were 

collected using new, disposable high density polyethylene (HDPE) bailers.  All bailers were 

discarded immediately after use.  During the 2005 sampling event, disposable Teflon bailers 

were used for sample collection.  Subsequent sampling events utilized a peristaltic pump and 

Teflon-lined tubing for sample collection via the “straw method”.  Clean latex gloves were worn 

during all development and sampling activities and were changed between each well location. 

Samples were collected and poured into clean glass 40 ml vials, supplied by the laboratory.  

The bottles contained hydrochloric acid as a preservative.  Following sample collection, the 

bottles were stored on ice in a cooler until they were transferred to the laboratory.  The samples 

were maintained under chain-of-custody control from the time they were collected until they 

were relinquished to the laboratory. 

6.3.4 Decontamination Procedures 

Decontamination procedures consisted of the use of clean, unused disposable bailers, rope 

and/or tubing at each sampling location.  Latex gloves were also worn and changed between 
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each sampling location.  Bailers were disposed of after each use.  No equipment was used to 

sample more than one well. 

6.3.5 Laboratory Analytical Techniques 

6.3.5.1 Analytical Procedures 

Following delivery to the laboratory, the groundwater samples were analyzed for VOCs.  The 

samples collected by ECA were analyzed using SW-846 Test Method 8260 while those 

collected by Amec Foster Wheeler were analyzed using SW-846 Test Method 8260B.   

6.3.5.2 Quality Control Samples 

The groundwater samples were maintained under chain-of-custody control and submitted to ASI 

for testing.  One duplicate groundwater sample was submitted for testing for quality control 

purposes.  Trip blanks prepared by the laboratory were also submitted for testing.  According to 

laboratory representatives, QA/QC was conducted in accordance with the laboratory analysis 

selected, EPA Test Method 8260B.   

6.3.5.3 Chain-of-Custody Procedures 

The collected samples were maintained on ice and under chain-of-custody control from the time 

of collection until they were released to the laboratory.  The chain-of-custody records 

documenting the transfer of the samples to the laboratory are included in the laboratory reports 

in Appendix C. 

6.4 BACKGROUND GROUNDWATER QUALITY 

Groundwater monitoring wells MW-6, MW-8, MW-9, MW-10 and MW-12 are located outside the 

contaminant plume and represent background conditions at the subject site.  Because the 

compounds in question, PCE, TCE, DCE and vinyl chloride are not naturally occurring 

substances, naturally occurring background conditions at the subject site were assumed to be 

below laboratory detection limits. 

6.5 SUMMARY OF GROUNDWATER TESTING RESULTS 

Refer to Figure 9 for the locations of groundwater monitoring wells, along with the following 

discussion.  Also refer to Figures 6 and 7 for cross sections with groundwater testing results. 

In July, 2000, ECA performed an Environmental Site Investigation in the surrounding area of the 

former Imperial Cleaners facility to explore the potential for a release from the dry cleaning facility.  

ECA initially installed four soil borings (SB-1 through SB-4) around and within the dry cleaning 
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facility which was just being vacated at that time.  One soil boring, SB-2, was extended below the 

groundwater table and converted to a groundwater monitoring well (MW-2).  Boring SB-1 was also 

intended to be converted to a well (MW-1), but auger refusal was encountered above the water 

table and the boring was discontinued.  ECA collected a groundwater sample from MW-2 and 

analyzed it for VOCs.  The laboratory results identified PCE, TCE, DCE and vinyl chloride in the 

groundwater sample at concentrations above the laboratory detection limits. 

Subsequent monitoring events indicated that MW-2 represented one of the source area wells as 

indicated by the higher concentrations of PCE and other chlorinated VOCs (CVOCs), breakdown 

products of PCE.  PCE concentrations in MW-2 peaked at 2,700 µg/L in September 2006 and 

have decreased significantly since that time.  Concentrations of the PCE breakdown products 

TCE, DCE and vinyl chloride have fluctuated over time, but have also decreased significantly 

since monitoring began.  These results indicate that significant natural attenuation is occurring in 

the area around MW-2.  

In August, 2001, Amec Foster Wheeler installed three monitoring wells (MW-3 through MW-5) at 

the subject site.  MW-3 was a deep Type III well located behind and downgradient of the former 

dry cleaner.  This well was intended to evaluate whether deep groundwater within the rock had 

been impacted by the release from the former dry cleaner.  MW-4 and MW-5 were located near 

Hog Wallow Creek to attempt to define the downgradient extent of the plume.  Groundwater 

samples from each well were collected and analyzed for VOCs.  The laboratory results identified 

PCE and cis-1,2-DCE in the groundwater sample collected from MW-4 at concentrations of 3 and 

10 g/l, respectively.  Chloroform was detected in the deep well, MW-3, at a concentration of 10 

g/l.  The chloroform was thought to be related to the use of potable water during rock coring, and 

is not related to the reported release.  Neither PCE nor any of its breakdown products were 

detected in MW-3.  VOCs were not detected in MW-5. 

Subsequent monitoring of MW-4 (replaced by MW-4R in July 2007) has sporadically identified 

very low concentrations of CVOCs.  Cis-1,2-DCE is the only VOC detected in this well since 

February 2012.  MW-5 has exhibited two detections of cis-1,2-DCE, at concentrations just above 

the detection limit.  

Regular monitoring of MW-3 began in 2008.  With the exception of one detection of a low level 

of PCE in March 2010, VOCs have not been detected in this well. The results obtained from the 
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deep well, MW-3, indicate that the groundwater contamination does not extend to the deeper 

portion of the aquifer and that the groundwater contamination has been vertically delineated.   

In March, 2002, Amec Foster Wheeler installed five additional monitoring wells (MW-6, MW-7, 

MW-8, MW-9 and MW-10) on the site to attempt to delineate the lateral extent of groundwater 

contamination.  MW-6 was installed in the parking lot north of the former dry cleaner.  MW-7 was 

located just outside the back door of the former dry cleaner and was intended to investigate 

groundwater conditions in this potential source area.  MW-8 was located in the front parking lot of 

the Shopping Center, northwest of the former dry cleaner.  MW-9 was located in the rear driveway 

of the Shopping Center, southwest of the former dry cleaner.  MW-10 was located along Hog 

Wallow Creek, near the upstream boundary of the Shopping Center property.  

Groundwater samples from these five wells were collected and analyzed for VOCs.  Of the five 

wells installed, only one, MW-7 exhibited VOCs related to the former dry cleaning operations.  

MW-7 was located just outside the rear door of the former dry cleaners.  Chloroform was detected 

in MW-9, southwest of the former dry cleaners.  The chloroform detected is believed to be related 

to a leaking water line located behind the Shopping Center building.  This water line was in the 

process of being replaced at the time of Amec Foster Wheeler’s assessment.   

Because no PCE or breakdown products were detected in MW-6, MW-8, MW-9 and MW-10 and 

these wells were determined to be located outside of the plume, they were not included in future 

sampling events.  MW-7 was regularly sampled during the quarterly monitoring events beginning 

in 2007.  Data from this well also indicated this was a source area well and it exhibited the highest 

CVOC concentrations on the site.  CVOC concentrations were observed to generally rise over 

time between 2007 and June 2010 when the PCE concentration peaked at 4,800 µg/L.  PCE 

breakdown products were also observed to peak at that time.  Since 2010, CVOC concentrations 

have generally decreased, although with some fluctuations.  Although natural attenuation is 

observed at this location, subsurface conditions are different from those observed at MW-2, 

resulting in slower breakdown of CVOCs (see Table 5). 

In April 2002, Amec Foster Wheeler installed monitoring well MW-11 along the western bank of 

Hog Wallow Creek.  This well was installed in the area interpreted to be directly downgradient of 

the source of the groundwater contamination, based on the March 2002 groundwater elevation 

data.  Low levels of PCE and its breakdown products were detected in MW-11.  MW-11 was 

replaced with MW-11R in July 2007.  The well boring was terminated on rock, just below the 

water table.  As a result, this well has been dry during several of the quarterly monitoring 
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events.  Low concentrations of several CVOCs were identified in MW-11/11R during the first 

several monitoring events.  A notable increase in CVOC concentrations was observed in this 

well, beginning in 2010, although the concentrations tended to fluctuate significantly from one 

event to another.   

In order to confirm that the creek represented the horizontal delineation of groundwater 

contamination downgradient of the suspected source area, Amec Foster Wheeler obtained 

permission from the adjacent property owner, Mr. Maxwell Thomas, to install an additional well 

on the eastern bank of Hog Wallow Creek in April 2002.  Based on the local hydrogeology and 

Amec Foster Wheeler’s experience, Hog Wallow Creek was expected to act as a discharge 

zone for shallow groundwater in the site vicinity.  MW-12 was located in the area downgradient 

of the former dry cleaner, across the creek to the east of MW-11.  VOCs were not detected in 

MW-12.  MW-12 has been included in the quarterly monitoring program from it outset.  No 

CVOCs have been detected in this well, confirming that Hog Wallow Creek acts as a natural 

drainage boundary. 

At the request of EPD, in August 2009, Amec Foster Wheeler installed three additional 

monitoring wells inside the former dry cleaner tenant space.  The purpose of the new wells was 

to collect groundwater data from within the suspected source area.  The locations for monitoring 

wells MW-13 and MW-14 were selected on the basis of their locations with respect to former 

operations within the building and because they were located immediately upgradient of the two 

on-site wells which have exhibited groundwater impacts (MW-2 and MW-7).  MW-13 was 

installed between monitoring well MW-2 and the former location of the dry cleaning machinery.  

MW-14 was installed inside the former dry cleaner, in an area interpreted to be directly 

upgradient of monitoring well MW-7.  MW-15 was installed as an upgradient well near the 

northwest corner of the former dry cleaner tenant space.  

These three borings were extended 8 to 12 feet into rock from their refusal depths using an air 

hammer attachment to the drill rig to allow the borings to be extended sufficiently below the 

water table for well installation.   

The groundwater testing results obtained from the newly installed wells inside the building 

identified only low concentrations of PCE and two of its degradation products (TCE and cis-1,2-

DCE) in MW-13 located immediately downgradient of the former dry cleaning machinery.  VOCs 

were not detected in either MW-14 or MW-15.  The VOC concentrations detected in MW-13 

were well below those previously encountered in either MW-2 or MW-7, located just outside the 
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building.  Based on these findings, these wells were not resampled in subsequent monitoring 

events. 

In October, 2012, again at EPD’s request, MW-16 was installed in the area downgradient of 

MW-7 and upgradient of MW-11R to monitor conditions immediately downgradient of the 

suspected source area.  Results from this well indicated the presence of PCE and its 

breakdown products at concentrations consistently between those observed in MW-7 and MW-

11R.  The highest CVOC concentrations were observed during the initial sampling event.  

Subsequent events showed a general decline in CVOC concentrations over the next seven 

sampling events.  The relative concentrations of PCE and its breakdown products indicate 

increased natural attenuation in this area compared to the area around MW-7 as would be 

expected as contaminants migrate.  

The final three groundwater monitoring events were conducted on a semi-annual basis under 

the provisions of the Groundwater Monitoring and Maintenance Plan.  The first two of these 

sampling events included monitoring wells MW-2, MW-4R, MW-7, MW-11R and DW-1.  The 

final sampling event, conducted in June 2015, included MW-5, MW-4R and MW-12 as the only 

wells on site that had not been destroyed by construction activities.   

The results of these monitoring events documented significantly reduced CVOC concentrations 

in the source area, particularly in MW-2, compared to historic concentrations.   

CVOC concentrations in MW-7 were consistently higher than those observed in MW-2, but PCE 

concentrations remained below historic highs.  Although PCE degradation in MW-7 was not as 

apparent as observed in MW-2, significant increases in TCE and DCE concentrations, 

particularly in the final sampling event for this well were noted, indicating increased degradation 

rates.   

MW-4R exhibited low concentrations of cis-DCE during these last sampling events.  The cis-

DCE concentrations were well below the applicable RRS and no other CVOCs were detected in 

this well. 

MW-11R, because of its location and the depth to rock, was dry on several occasions, including 

the last event, and could not always be sampled.  When it was sampled, CVOCs were identified 

at relatively low concentrations, with evidence of significant PCE degradation.  The CVOC 
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concentrations in MW-11R remained at least two orders of magnitude below the maximum 

allowable concentrations to maintain compliance with in-stream water quality standards. 

The sentinel wells MW-5 and MW-12R were sampled during the final event.  CVOCs were not 

detected in MW-12R, consistent with all previous data.  Cis-1,2-DCE was detected in MW-5 just 

above the reporting limit (but well below its MCL and Type 1 RRS) during the June 2015 

sampling event.  This compound had been previously detected at a similar concentration in 

MW-5 during the October 2012 sampling event. 

6.6 SUMMARY OF SURFACE WATER TESTING RESULTS 

During the July 2001 sampling event, Amec Foster Wheeler collected surface water samples 

from two locations along Hog Wallow Creek to evaluate potential impact to the surface water 

from the groundwater plume.  SW-1 was collected near the upstream boundary of the site and 

was intended as a background sample location for comparison purposes.  The second surface 

water sample, SW-2, was collected just downstream of monitoring well MW-4.  VOCs were not 

detected in the surface water samples. 

In July 2005 another round of surface water sampling was completed which included a third 

sample collected from the area between MW-11 and MW-12, directly downgradient of the 

former dry cleaner.  No VOCs were detected in this surface water sampling event.   

Between March 2007 and October 2013, surface water samples were collected during each of 

the groundwater monitoring events and again during the final monitoring event in June 2015.  

No chlorinated VOCs were detected in the surface water during these monitoring events.  

Styrene was detected in all three samples, including the upstream sample, during the March 

2010 event.  However, this compound is not related to any cleaning products and it was 

apparent from the findings that it was related to an off-site release.  It was never detected during 

subsequent sampling events.  VOCs have not been detected in surface water during any of the 

subsequent sampling events. 
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7.0 SUMMARY OF REMEDIAL MEASURES COMPLETED TO DATE 

7.1 ENHANCED FLUID RECOVERY 

As detailed in the September 2007 and March 2008 Semi-Annual Groundwater Monitoring 

Reports, in accordance with the October 2006 CAP, three Enhanced Fluid Recovery (EFR) 

events were conducted at the subject site on June 13, 2007, August 7, 2007 and December 17, 

2007.  Each event consisted of a 24-hour high vacuum extraction event utilizing two extraction 

points, MW-2 and MW-7.  These are the two wells located closest to the area of the release and 

the two wells on site which have exhibited the highest VOC impacts.   

A fourth 24-hour EFR event was conducted at the site in 2010.  In addition to extraction from 

MW-2 and MW-7, this EFR event also included two wells (MW-13 and MW-14) located inside 

the building.  Although only very low concentrations of chlorinated VOCs had previously been 

detected in groundwater from the wells inside the building, these interior wells were included in 

the last EFR event to aid in the removal of soil vapors contained within the vadose zone 

beneath the building.  The four EFR events resulted in the cumulative removal of approximately 

950 gallons of water and 7.52 pounds of CVOCs. 

7.2 FULTON COUNTY SOIL REMOVAL 

Following its acquisition of the property, the Fulton County BOE engaged Contour Engineering 

to perform additional soil assessment activities on Parcel 2 in preparation for soil remediation 

activities conducted in the vicinity of the former dry cleaner.  The purpose of this additional 

assessment was to further delineate the extent of soil impacts in excess of Type 1 RRS.   These 

activities were performed between March and July 2014 and included the installation of 41 

direct-push soil test borings (SD-1 through SD-15, SD-16A, SD-16B, SD-17 through SD35, B-36 

through B-40).  A total of 125 soil samples from these borings were tested for VOCs.  The 

testing identified PCE in the majority of the borings with much less frequent detections of TCE 

and DCE.  No vinyl chloride was detected in the soil samples.  Acetone was detected in four 

samples and ethylbenzene, xylene, dibromochloromethane and carbon disulfide were each 

detected once. The results of the additional assessment and delineation are summarized in 

Contour’s Table 1 and on Contour’s Figures 3, 4 and 7 in Appendix H.  Contour’s complete 

laboratory data reports are also included on a CD in Appendix H. 

The delineation data was used by Contour to bound the extent of the soil excavation.  As 

illustrated on Contour Figure 7, the excavation limits were extended to the perimeter as defined 
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by those delineation samples that were compliant with Type 1 RRS except for one small area on 

the southern portion of the excavation.  Following the delineation sampling and testing, in July 

2014, Contour Engineering oversaw the soil remediation activities conducted on Parcel 2, 

including the removal of soil exceeding Type 1 RRS and the collection of confirmation samples 

from three additional locations (CS-1 through CS-3) in the southern portion of the excavation.  

The impacted soils were transported off site for disposal in a permitted landfill. 
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8.0 RISK REDUCTION STANDARDS 

The subject site is located in Roswell, Georgia in an area which is primarily a mixture of 

commercial and residential properties.  The property immediately east of the former Shopping 

Center in the area adjacent to the contaminant plume consists of undeveloped property owned 

by Mr. Maxwell Thomas.  Hog Wallow Creek forms the boundary between the Shopping Center 

property and the Thomas property.  Farther to the east is a residential development.  The areas 

north and west of the Shopping Center are commercially developed while the area south and 

southeast are occupied by the recently developed school property. 

Groundwater sampling conducted between 2000 and 2015 detected PCE and its breakdown 

products in groundwater beneath the site.  Chloroform was also detected in groundwater in two 

wells in 2001 and 2002, although it is not thought to constitute a release nor be related to the 

release from the former dry cleaner.  This compound is commonly detected in potable water as 

a result of municipal water treatment.  In both instances in which chloroform was detected, 

potable water sources were identified which could have impacted the wells.  Chloroform was not 

detected in any well during subsequent sampling events.  Groundwater is not currently utilized 

on the site. 

As described in 391-3-19-.06(4)(a), once the extent of regulated substances in soil and 

groundwater have been delineated, a comparison against Risk Reduction Standard (RRS) 

criteria must be made.  RRS are based on property use (residential or non-residential) and 

certain site-specific factors.  As defined under HSRA, “a non-residential property means any 

real property not currently being used for human habitation or other purposes with a similar 

potential for human exposure, at which activities have been or are being conducted that can be 

categorized in one of the 1987 Standard Industrial Classification (SIC) major groups 01-97 

inclusive (except for the four digit codes 4941, 8051, 8059, 8062-3, 8069, 8211, 8221-2, 8351, 

8661, and 9223)”.  As such, the site falls within the definition of non-residential property.   

Therefore, the Former Imperial Cleaners site may certify compliance with residential or non-

residential RRS criteria. 

8.1 SOIL CRITERIA 

Amec Foster Wheeler calculated both residential and non-residential Risk Reduction Standards 

for constituents detected in soil.  Type 1, 2, 3 and 4 RRS were calculated for PCE and TCE 

using default exposure assumptions (see Appendix G).  As summarized on Table 7, Parcel 2 
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satisfies Type 1-4 RRS criteria calculated for potential exposure to soil for TCE, acetone and 

toluene.   

On Parcel 1 near its boundary with Parcel 2, soil samples from HA-1, MW-8 and MW-9 did not 

detect VOCs as depicted on Figure 8.  As such, Parcel 1 satisfies Type 1 RRS for soil. 

In order to evaluate the potential for VOCs to leach from the contaminated soils and impact 

groundwater, in 2003 two samples were collected from beneath the former dry cleaner where 

elevated VOC concentrations were detected.  LCH-1 was collected from the location of GP-3-4, 

near the northern wall of the building.  LCH-2 was collected from the location of GP-5-16, 

adjacent to the former dry cleaning equipment.  GP-5-16 exhibited a PCE concentration of 

1,200 μg/kg, the highest concentration detected during Amec Foster Wheeler’s soil testing.  The 

samples were tested for leachability using the Synthetic Precipitation Leaching Procedure 

(SPLP).  The results of the leachability tests, along with the total VOC concentrations measured 

in these areas are presented in Table 7. 

The total VOC analyses indicated PCE was present at these locations at concentrations of 650 

and 1,200 μg/kg in GP-4-4 and GP-5-16, respectively.  PCE was the only compound detected in 

these samples in the total VOC analyses.  The SPLP test results indicated that VOCs did not 

leach from the soil above the laboratory detection limits of 0.2 mg/l.   

As a result of the leachability testing results, GA-EPD approved a Type 4 RRS for PCE of 1,200 

μg/kg for the site.  However, as a result of the remediation activities described in Section 7.2, 

Parcel 2 satisfies Type 1 RRS for all constituents in soil. 

8.2 GROUNDWATER CRITERIA 

Amec Foster Wheeler also calculated RRS for the constituents detected in groundwater on site.  

Again the Type 1, 2, 3 and 4 RRS criteria were derived using default exposure assumptions.  

HSRA RRS criteria for groundwater for the site-specific regulated substances are summarized 

in Table 7 with the highest concentration of each substance.  Complete RRS calculations are 

presented in Appendix G. 

Based on the groundwater samples obtained from MW-2 and MW-7, Parcel 2 does not comply 

with any of the Type 1-4 groundwater RRS for PCE, TCE or vinyl chloride.  Parcel 2 will comply 

with Type 5 RRS upon execution of the Environmental Covenant. 
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Based on the groundwater samples obtained from MW-8, MW-9 and MW-12R, Parcel 1 

complies with Type 1 RRS for groundwater.  

Of the 16 wells installed at the site, groundwater quality in only two wells (MW-2 and MW-7) 

exceeded the non-residential RRS.  These wells were within 50 feet of each other and were 

surrounded by wells which comply with Type 2 and Type 4 RRS.  As such, the out-of-

compliance portion of the plume is demonstrated to be small and contained on the 2.63-acre 

Parcel 2 as depicted on Figure 4. 
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9.0 EXPOSURE PATHWAYS  

The risk to human health and the environmental is directly related to the potential for receptors 

to be exposed to contamination.  Exposure pathways are the means by which regulated 

substances migrate from a source to a point of contact with humans and/or the environment.  

An examination of the following potential exposure pathways and receptors was conducted for 

the site.   

 Potential exposure to regulated constituents in soil; 

 Potential exposure to regulated constituents in groundwater; 

 Potential exposure to regulated constituents in surface water; 

 Potential exposure to regulated constituents due to vapor intrusion from impacted soil or 
groundwater. 

9.1 SOIL CRITERIA 

The potential for direct exposure of commercial workers to impacted soil at the site is 

incomplete as soil concentrations are below the approved direct exposure risk reduction 

standards for construction workers and utility workers in the event that ground-disturbing 

activities are performed in the future.   

Both residential and non-residential Risk Reduction Standards (RRS) for constituents detected 

in soil were calculated.  Type 1, 2, 3 and 4 RRS were calculated for PCE, TCE, acetone and 

toluene using default exposure assumptions.  As shown in Appendix G, the site satisfies all 

RRS criteria calculated for potential exposure to soil for TCE, acetone and toluene.  The HSRA 

Type 1 through Type 4 RRS criteria for soil for the regulated substances are shown in Table 7 

along with the highest concentration detected and the corresponding sample location. 

The maximum concentration of PCE detected in soil between 2001 and 2006 was 1,200 µg/kg.  

This concentration is well below the direct contact RRS of 16,000 µg/kg.  No samples collected 

by Amec Foster Wheeler or other consultants exceeded the direct contact RRS.   

In order to evaluate the potential for VOCs to leach from the contaminated soils and impact 

groundwater, in 2003 two samples were collected from the beneath the former dry cleaner 

where PCE concentrations were detected up to 1,200 μg/kg (the maximum concentration ever 

detected by Amec Foster Wheeler).  The samples were tested for leachability using the 

Synthetic Precipitation Leaching Procedure (SPLP, see Table 6).  As a result of the leachability 

testing results, GA-EPD approved a Type 4 RRS for PCE of 1,200 μg/kg for the site.   
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Based on these results, soil on Parcel 2 was determined to be in compliance with Type 4 RRS 

prior to its acquisition by Fulton County.  EPD accepted the Type 4 RRS in a letter dated June 

26, 2009. 

Fulton County decided to remove impacted soils from the area of the former dry cleaner during 

its redevelopment of the property.  Following demolition of the structures on site and preliminary 

grading, impacted soils in the area of the former dry cleaner were excavated and disposed of in 

April 2015, according to an interview with Mr. Ken Jacobs, Construction Manager for Hogan 

Construction.  Complete details regarding this removal have not been supplied by Contour.  

However, Amec Foster Wheeler has been supplied with the assessment data and confirmation 

data regarding the soil removal.  Relevant tables and figures as well as the laboratory data 

reports are included herein in Appendix H. 

Based on Fulton County’s soil removal effort, Parcel 2 is in compliance with a Type 1 RRS and 

the soil exposure pathway is no longer complete. 

9.2 GROUNDWATER CRITERIA 

As detailed in the Revised CSR, a water usage survey was previously conducted for the area 

surrounding the site to identify active drinking water sources in the site vicinity.  The nearest 

domestic drinking water well was located approximately 0.8 miles from the site.  This well 

location along a tributary of Hog Wallow Creek, upstream of the subject site, will not be 

impacted by the release.  No active domestic drinking water wells are located downgradient 

within one mile of the site.  Another unconfirmed domestic drinking water well in the general 

vicinity of the site was located approximately 1.5 miles to the southeast across both Hog Wallow 

Creek and across Big Creek along Grimes Bridge Road.  The regional groundwater flow in this 

area is toward the Chattahoochee River to the south.  Therefore, this well is located 

sidegradient of the regional groundwater flow path and separated from the site by two drainage 

divides, Hog Wallow Creek and Big Creek.  As stated previously, only the shallow groundwater 

at the subject site has been affected by the release and there is an upward hydraulic gradient in 

the area of the release.  The Grimes Bridge Road well is set within the bedrock aquifer, at a 

depth of over 300 feet.  In addition, it is located across both Hog Wallow Creek and Big Creek 

from the site, both of which would serve as barriers to prevent the migration of shallow 

groundwater from the site to this well.  Based on research, no drinking water wells have been 

identified which could be impacted by the release from the site. 
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The City of Roswell obtains much of its water from the Fulton County municipal water system, 

although it also maintains a surface water intake on Big Creek, located just upstream from the 

confluence with Hog Wallow Creek.  Because the City of Roswell intake on Big Creek is located 

upstream from the Hog Wallow Creek confluence, there is no potential for impact to the surface 

water intake.   

Previous groundwater testing results (Figure 9, Table 4) as well as groundwater fate and 

transport modeling results (Appendix F) indicate that migration of groundwater will be limited to 

the area of the site located between the former dry cleaner and Hog Wallow Creek.  Lateral 

migration of impacted groundwater off the former Shopping Center property has not been 

identified in the past and is not predicted in the future based on site hydrogeology and 

groundwater modeling results. 

RRS were calculated for the constituents detected in groundwater on site.  Again the Type 1, 2, 

3 and 4 RRS criteria were derived using site default exposure assumptions (Table 7 and 

Appendix G).  Based on the groundwater samples obtained from MW-2 and MW-7, Parcel 2 

does not comply with any of the type 1-4 groundwater RRS for PCE, TCE or vinyl chloride.  

Parcel 2 currently meets Type 4 RRS for cis-1,2-dichloroethene and trans-1,2-dichloroethene.  

Although groundwater conditions are not currently in compliance with applicable Type 1-4 RRS, 

there is no use of groundwater for drinking and the risk to human health and the environment 

posed by the groundwater on site is negligible.  Parcel 2 will comply with Type 5 RRS upon 

execution of the Environmental Covenant using institutional controls. Further, the condition of 

the groundwater on site is expected to improve over time due to the natural attenuation of 

regulated constituents as observed in on-site wells in recent sampling events. 

Long-term groundwater monitoring and groundwater fate and transport modeling have 

demonstrated the groundwater conditions will not exceed Georgia in-stream water quality 

standards or drinking water standards within 1,000 feet downgradient of the current extent of 

the plume (Appendix F).  As such, the site is in compliance with appropriate groundwater criteria 

under the VRP. 

For these reasons, the groundwater exposure pathway is also incomplete.  Also, the proposed 

filing of an Environmental Covenant (Appendix I) will restrict the use of groundwater on the site. 
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9.3 SOURCE 

Concentrations of dissolved VOCs in groundwater are all well below the aqueous solubilities for 

the various compounds detected on site.  No evidence of highly contaminated soils indicative of 

a potential free product condition has been identified and, reportedly, impacted soils from the 

source area have been removed by the BOE.  The concentrations of PCE detected in 

groundwater from MW-7 historically have been slightly in excess of 1% of the aqueous solubility 

of PCE during some of the monitoring events.  However, the PCE concentration detected in the 

most recent December 2014 event was well below the historic maximum and no direct 

indications of a dense non-aqueous phase liquid (DNAPL) condition have been observed.   

Impacted soils in the area of the former dry cleaner have been remediated to below Type 1 

RRS, thereby eliminating these impacted soils as a future source of groundwater impacts. 

9.4 SURFACE WATER 

On-site groundwater discharges into Hog Wallow Creek located along the site’s eastern 

boundary.  VOCs have not been detected in surface water samples tested or in groundwater 

across the creek from the site.  Because the creek acts as a groundwater discharge feature for 

shallow groundwater in the area, VOCs in groundwater are not expected to migrate beyond the 

creek and impact other properties.  Testing of deep groundwater on the site has exhibited no 

detections of contaminants in the last ten sampling events.  Therefore, groundwater impacts are 

confined to the upper portion of the aquifer.  In addition, a vertically upward hydraulic gradient 

has been measured on site near the source area.  This upward gradient will reduce the 

tendency of dissolved constituents to migrate into the deeper portions of the groundwater.   

As detailed in the VRP Application, Amec Foster Wheeler has modeled the fate and transport of 

VOCs in the groundwater on site and the potential impact of regulated constituents in 

groundwater on the surface water quality of Hog Wallow Creek (Appendix F).  The mixing of 

impacted groundwater and surface water in Hog Wallow Creek was calculated based on 

groundwater testing data and measured hydrogeologic conditions on site.  Amec Foster 

Wheeler calculated maximum allowable concentrations of VOCs in MW-11R that would still be 

protective of applicable in-stream water quality standards.  These calculations were 

conservatively based on anticipated low flow conditions within Hog Wallow Creek.  The 

modeling results indicated that the CVOC concentrations in MW-11R are at least approximately 

two orders of magnitude below the predicted maximum allowable concentration.  In addition, the 

maximum allowable VOC concentrations in MW-11R are well below the maximum VOC 
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concentrations historically detected anywhere on site, including the source area.  Table F1 

illustrates the historic groundwater data from MW-11/11R compared to the maximum allowable 

concentrations in this well to maintain compliance with in-stream water quality standards. 

As detailed in the Semi-Annual VRP Progress Reports, groundwater fate and transport 

modelling indicates that the anticipated CVOC concentrations discharging to Hog Wallow Creek 

will remain well below the acceptable concentrations (see Appendix F for the most recent model 

results).   

The field-observed concentrations of COCs dissolved in groundwater at the site, the results of 

the analytical groundwater fate and transport model for the VOCs in question and the results of 

the analytical model of mixing between the impacted water and surface water in Hog Wallow 

Creek show that in-stream water quality standards are not exceeded currently, and are not 

predicted to be exceeded in the future.  Therefore, the surface water exposure pathway is 

incomplete. 

9.5 VAPOR INTRUSION 

Recent site development has eliminated the potential for vapor intrusion into buildings as the 

Shopping Center building has been demolished and there are no structures associated with the 

school that are located in the vicinity of the groundwater plume on Parcel 2.  According to the 

proposed Environmental Covenant (Appendix I), any new structures on the site must be 

evaluated for vapor intrusion risk and, if warranted, the risk must be controlled.  Therefore, the 

vapor intrusion exposure pathway is no longer considered complete. 
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10.0 CONCLUSIONS  

Based on the findings of assessment activities and the results of corrective action, the following 

conclusions are presented: 

 

 The extent of soil impacts has been horizontally and vertically delineated to Type 1 RRS 

within the boundaries of the 2.63-acre Parcel 2 property. 

 The extent of groundwater impacts has been horizontally and vertically delineated to 

Type 1 RRS within the boundaries of the 2.63-acre Parcel 2 property. 

 Soil conditions are certified in compliance with Type 1 RRS on the Parcel 2 property. 

 Exposure pathways are currently incomplete for soil, groundwater, surface water and 

vapors. 

 An Environmental Covenant will be implemented upon agreement with EPD so that 

future site use will maintain incomplete exposure pathways. 

The 9.11-acre HSI site (Parcel 1 and Parcel 2) listed in the EPD’s HSI site summary will be 

eligible for delisting because Parcel 1 is in compliance with Type 1 RRS for all constituents in 

soil and groundwater and Parcel 2 is in compliance with Type 1 RRS for all constituents in soil 

and will be in compliance with Type 5 RRS for groundwater upon filing of the Environmental 

Covenant using institutional controls.   
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APPENDIX A 

TAX PARCELS AND LEGAL DESCRIPTION

































































































































































 

 

APPENDIX E 

BORING LOGS























































































 

 

APPENDIX F 

COMPUTER MODELING





































 

 

APPENDIX G 

RISK REDUCTION STANDARDS

























 

 

APPENDIX H 

CONTOUR ENGINEERING SOIL DELINEATION/CONFIRMATION DATA

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































April 20, 2015

Dear Order No:

RE:

Analytical Environmental Services, Inc. received samples on  
for the analyses presented in following report.  

FAX:
TEL:

10

No problems were encountered during the analyses. Additionally, all results for the associated

Quality Control samples were within EPA and/or AES established limits.  Any discrepancies 

associated with the analyses contained herein will be noted and submitted in the form of a 

project Case Narrative. 

AES’ certifications are as follows:

-NELAC/Florida Certification number E87582 for analysis of Environmental Water, 

soil/hazardous waste, and Drinking Water Microbiology, effective 07/01/14-06/30/15.

-AIHA-LAP, LLC Laboratory ID: 100671 for  Industrial Hygiene samples (Organics, 

Inorganics), Environmental Lead (Paint, Soil, Dust Wipes, Air), and Environmental 

Microbiology (Fungal) Direct Examination, effective until 09/01/15.

These results relate only to the items tested.  This report may only be reproduced in full.

If you have any questions regarding these test results, please feel free to call.

(770) 794-0266
(770) 794-9483

Project Manager

1504E59

Kevin McGowan
Contour Engineering, LLC
1955 Vaugh Rd.
Kennesaw GA 30144

WRES

Tara Esbeck

4/17/2015 7:40:00 AM

Kevin McGowan:
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1504E59-001

20-Apr-15Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Soil

4/16/2015 3:31:00 PM

1-1

Matrix:

Collection Date:

Client Sample ID:

WRES

Contour Engineering, LLC

Lab ID:

Project Name:

Analyst

(SW5035)TCL VOLATILE ORGANICS    SW8260B

1,1,1-Trichloroethane BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

1,1,2,2-Tetrachloroethane BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

1,1,2-Trichloroethane BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

1,1-Dichloroethane BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

1,1-Dichloroethene BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

1,2,4-Trichlorobenzene BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

1,2-Dibromo-3-chloropropane BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

1,2-Dibromoethane BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

1,2-Dichlorobenzene BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

1,2-Dichloroethane BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

1,2-Dichloropropane BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

1,3-Dichlorobenzene BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

1,4-Dichlorobenzene BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

2-Butanone BRL 73 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

2-Hexanone BRL 15 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

4-Methyl-2-pentanone BRL 15 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

Acetone BRL 150 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

Benzene BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

Bromodichloromethane BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

Bromoform BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

Bromomethane BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

Carbon disulfide BRL 15 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

Carbon tetrachloride BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

Chlorobenzene BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

Chloroethane BRL 15 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

Chloroform BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

Chloromethane BRL 15 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

cis-1,2-Dichloroethene BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

cis-1,3-Dichloropropene BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

Cyclohexane BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

Dibromochloromethane BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

Dichlorodifluoromethane BRL 15 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

Ethylbenzene BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

Freon-113 BRL 15 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

Isopropylbenzene BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

m,p-Xylene BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

Methyl acetate BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

Methyl tert-butyl ether BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

Methylcyclohexane BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

Methylene chloride BRL 29 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

o-Xylene BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J        Estimated value detected below Reporting Limit
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1504E59-001

20-Apr-15Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Soil

4/16/2015 3:31:00 PM

1-1

Matrix:

Collection Date:

Client Sample ID:

WRES

Contour Engineering, LLC

Lab ID:

Project Name:

Analyst

(SW5035)TCL VOLATILE ORGANICS    SW8260B

Styrene BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

Tetrachloroethene BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

Toluene BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

trans-1,2-Dichloroethene BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

trans-1,3-Dichloropropene BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

Trichloroethene BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

Trichlorofluoromethane BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

Vinyl chloride BRL 15 ug/Kg-dry 206128 1 04/17/2015 11:44 MD

  Surr: 4-Bromofluorobenzene 94.6 70-128 %REC 206128 1 04/17/2015 11:44 MD

  Surr: Dibromofluoromethane 99.5 78.2-128 %REC 206128 1 04/17/2015 11:44 MD

  Surr: Toluene-d8 102 76.5-116 %REC 206128 1 04/17/2015 11:44 MD

  PERCENT MOISTURE     D2216

Percent Moisture 17.3 0 wt% R290058 1 04/17/2015 11:00 PF

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J        Estimated value detected below Reporting Limit
Page 5 of 32



1504E59-002

20-Apr-15Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Soil

4/16/2015 3:35:00 PM

1-10

Matrix:

Collection Date:

Client Sample ID:

WRES

Contour Engineering, LLC

Lab ID:

Project Name:

Analyst

(SW5035)TCL VOLATILE ORGANICS    SW8260B

1,1,1-Trichloroethane BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

1,1,2,2-Tetrachloroethane BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

1,1,2-Trichloroethane BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

1,1-Dichloroethane BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

1,1-Dichloroethene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

1,2,4-Trichlorobenzene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

1,2-Dibromo-3-chloropropane BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

1,2-Dibromoethane BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

1,2-Dichlorobenzene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

1,2-Dichloroethane BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

1,2-Dichloropropane BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

1,3-Dichlorobenzene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

1,4-Dichlorobenzene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

2-Butanone BRL 76 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

2-Hexanone BRL 15 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

4-Methyl-2-pentanone BRL 15 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

Acetone BRL 150 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

Benzene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

Bromodichloromethane BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

Bromoform BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

Bromomethane BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

Carbon disulfide BRL 15 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

Carbon tetrachloride BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

Chlorobenzene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

Chloroethane BRL 15 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

Chloroform BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

Chloromethane BRL 15 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

cis-1,2-Dichloroethene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

cis-1,3-Dichloropropene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

Cyclohexane BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

Dibromochloromethane BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

Dichlorodifluoromethane BRL 15 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

Ethylbenzene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

Freon-113 BRL 15 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

Isopropylbenzene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

m,p-Xylene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

Methyl acetate BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

Methyl tert-butyl ether BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

Methylcyclohexane BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

Methylene chloride BRL 30 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

o-Xylene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J        Estimated value detected below Reporting Limit
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1504E59-002

20-Apr-15Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Soil

4/16/2015 3:35:00 PM

1-10

Matrix:

Collection Date:

Client Sample ID:

WRES

Contour Engineering, LLC

Lab ID:

Project Name:

Analyst

(SW5035)TCL VOLATILE ORGANICS    SW8260B

Styrene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

Tetrachloroethene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

Toluene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

trans-1,2-Dichloroethene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

trans-1,3-Dichloropropene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

Trichloroethene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

Trichlorofluoromethane BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

Vinyl chloride BRL 15 ug/Kg-dry 206128 1 04/17/2015 12:08 MD

  Surr: 4-Bromofluorobenzene 94.7 70-128 %REC 206128 1 04/17/2015 12:08 MD

  Surr: Dibromofluoromethane 101 78.2-128 %REC 206128 1 04/17/2015 12:08 MD

  Surr: Toluene-d8 103 76.5-116 %REC 206128 1 04/17/2015 12:08 MD

  PERCENT MOISTURE     D2216

Percent Moisture 8.93 0 wt% R290058 1 04/17/2015 11:00 PF

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J        Estimated value detected below Reporting Limit
Page 7 of 32



1504E59-003

20-Apr-15Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Soil

4/16/2015 3:41:00 PM

1-22

Matrix:

Collection Date:

Client Sample ID:

WRES

Contour Engineering, LLC

Lab ID:

Project Name:

Analyst

(SW5035)TCL VOLATILE ORGANICS    SW8260B

1,1,1-Trichloroethane BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

1,1,2,2-Tetrachloroethane BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

1,1,2-Trichloroethane BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

1,1-Dichloroethane BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

1,1-Dichloroethene BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

1,2,4-Trichlorobenzene BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

1,2-Dibromo-3-chloropropane BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

1,2-Dibromoethane BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

1,2-Dichlorobenzene BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

1,2-Dichloroethane BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

1,2-Dichloropropane BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

1,3-Dichlorobenzene BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

1,4-Dichlorobenzene BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

2-Butanone BRL 67 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

2-Hexanone BRL 13 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

4-Methyl-2-pentanone BRL 13 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

Acetone BRL 130 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

Benzene BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

Bromodichloromethane BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

Bromoform BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

Bromomethane BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

Carbon disulfide BRL 13 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

Carbon tetrachloride BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

Chlorobenzene BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

Chloroethane BRL 13 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

Chloroform BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

Chloromethane BRL 13 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

cis-1,2-Dichloroethene BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

cis-1,3-Dichloropropene BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

Cyclohexane BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

Dibromochloromethane BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

Dichlorodifluoromethane BRL 13 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

Ethylbenzene BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

Freon-113 BRL 13 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

Isopropylbenzene BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

m,p-Xylene BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

Methyl acetate BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

Methyl tert-butyl ether BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

Methylcyclohexane BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

Methylene chloride BRL 27 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

o-Xylene BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J        Estimated value detected below Reporting Limit
Page 8 of 32



1504E59-003

20-Apr-15Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Soil

4/16/2015 3:41:00 PM

1-22

Matrix:

Collection Date:

Client Sample ID:

WRES

Contour Engineering, LLC

Lab ID:

Project Name:

Analyst

(SW5035)TCL VOLATILE ORGANICS    SW8260B

Styrene BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

Tetrachloroethene BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

Toluene BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

trans-1,2-Dichloroethene BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

trans-1,3-Dichloropropene BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

Trichloroethene BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

Trichlorofluoromethane BRL 6.7 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

Vinyl chloride BRL 13 ug/Kg-dry 206128 1 04/17/2015 12:32 MD

  Surr: 4-Bromofluorobenzene 88.9 70-128 %REC 206128 1 04/17/2015 12:32 MD

  Surr: Dibromofluoromethane 101 78.2-128 %REC 206128 1 04/17/2015 12:32 MD

  Surr: Toluene-d8 102 76.5-116 %REC 206128 1 04/17/2015 12:32 MD

  PERCENT MOISTURE     D2216

Percent Moisture 11.2 0 wt% R290058 1 04/17/2015 11:00 PF

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J        Estimated value detected below Reporting Limit
Page 9 of 32



1504E59-004

20-Apr-15Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Soil

4/16/2015 3:59:00 PM

2-1

Matrix:

Collection Date:

Client Sample ID:

WRES

Contour Engineering, LLC

Lab ID:

Project Name:

Analyst

(SW5035)TCL VOLATILE ORGANICS    SW8260B

1,1,1-Trichloroethane BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

1,1,2,2-Tetrachloroethane BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

1,1,2-Trichloroethane BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

1,1-Dichloroethane BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

1,1-Dichloroethene BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

1,2,4-Trichlorobenzene BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

1,2-Dibromo-3-chloropropane BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

1,2-Dibromoethane BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

1,2-Dichlorobenzene BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

1,2-Dichloroethane BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

1,2-Dichloropropane BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

1,3-Dichlorobenzene BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

1,4-Dichlorobenzene BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

2-Butanone BRL 77 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

2-Hexanone BRL 15 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

4-Methyl-2-pentanone BRL 15 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

Acetone BRL 150 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

Benzene BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

Bromodichloromethane BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

Bromoform BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

Bromomethane BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

Carbon disulfide BRL 15 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

Carbon tetrachloride BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

Chlorobenzene BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

Chloroethane BRL 15 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

Chloroform BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

Chloromethane BRL 15 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

cis-1,2-Dichloroethene BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

cis-1,3-Dichloropropene BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

Cyclohexane BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

Dibromochloromethane BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

Dichlorodifluoromethane BRL 15 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

Ethylbenzene BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

Freon-113 BRL 15 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

Isopropylbenzene BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

m,p-Xylene BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

Methyl acetate BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

Methyl tert-butyl ether BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

Methylcyclohexane BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

Methylene chloride BRL 31 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

o-Xylene BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J        Estimated value detected below Reporting Limit
Page 10 of 32



1504E59-004

20-Apr-15Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Soil

4/16/2015 3:59:00 PM

2-1

Matrix:

Collection Date:

Client Sample ID:

WRES

Contour Engineering, LLC

Lab ID:

Project Name:

Analyst

(SW5035)TCL VOLATILE ORGANICS    SW8260B

Styrene BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

Tetrachloroethene BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

Toluene BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

trans-1,2-Dichloroethene BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

trans-1,3-Dichloropropene BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

Trichloroethene BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

Trichlorofluoromethane BRL 7.7 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

Vinyl chloride BRL 15 ug/Kg-dry 206128 1 04/17/2015 12:56 MD

  Surr: 4-Bromofluorobenzene 95.2 70-128 %REC 206128 1 04/17/2015 12:56 MD

  Surr: Dibromofluoromethane 104 78.2-128 %REC 206128 1 04/17/2015 12:56 MD

  Surr: Toluene-d8 102 76.5-116 %REC 206128 1 04/17/2015 12:56 MD

  PERCENT MOISTURE     D2216

Percent Moisture 17.4 0 wt% R290058 1 04/17/2015 11:00 PF

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J        Estimated value detected below Reporting Limit
Page 11 of 32



1504E59-005

20-Apr-15Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Soil

4/16/2015 4:04:00 PM

2-10

Matrix:

Collection Date:

Client Sample ID:

WRES

Contour Engineering, LLC

Lab ID:

Project Name:

Analyst

(SW5035)TCL VOLATILE ORGANICS    SW8260B

1,1,1-Trichloroethane BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

1,1,2,2-Tetrachloroethane BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

1,1,2-Trichloroethane BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

1,1-Dichloroethane BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

1,1-Dichloroethene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

1,2,4-Trichlorobenzene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

1,2-Dibromo-3-chloropropane BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

1,2-Dibromoethane BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

1,2-Dichlorobenzene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

1,2-Dichloroethane BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

1,2-Dichloropropane BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

1,3-Dichlorobenzene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

1,4-Dichlorobenzene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

2-Butanone BRL 76 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

2-Hexanone BRL 15 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

4-Methyl-2-pentanone BRL 15 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

Acetone BRL 150 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

Benzene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

Bromodichloromethane BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

Bromoform BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

Bromomethane BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

Carbon disulfide BRL 15 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

Carbon tetrachloride BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

Chlorobenzene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

Chloroethane BRL 15 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

Chloroform BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

Chloromethane BRL 15 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

cis-1,2-Dichloroethene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

cis-1,3-Dichloropropene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

Cyclohexane BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

Dibromochloromethane BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

Dichlorodifluoromethane BRL 15 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

Ethylbenzene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

Freon-113 BRL 15 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

Isopropylbenzene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

m,p-Xylene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

Methyl acetate BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

Methyl tert-butyl ether BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

Methylcyclohexane BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

Methylene chloride BRL 30 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

o-Xylene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J        Estimated value detected below Reporting Limit
Page 12 of 32



1504E59-005

20-Apr-15Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Soil

4/16/2015 4:04:00 PM

2-10

Matrix:

Collection Date:

Client Sample ID:

WRES

Contour Engineering, LLC

Lab ID:

Project Name:

Analyst

(SW5035)TCL VOLATILE ORGANICS    SW8260B

Styrene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

Tetrachloroethene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

Toluene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

trans-1,2-Dichloroethene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

trans-1,3-Dichloropropene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

Trichloroethene BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

Trichlorofluoromethane BRL 7.6 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

Vinyl chloride BRL 15 ug/Kg-dry 206128 1 04/17/2015 13:20 MD

  Surr: 4-Bromofluorobenzene 97.5 70-128 %REC 206128 1 04/17/2015 13:20 MD

  Surr: Dibromofluoromethane 105 78.2-128 %REC 206128 1 04/17/2015 13:20 MD

  Surr: Toluene-d8 104 76.5-116 %REC 206128 1 04/17/2015 13:20 MD

  PERCENT MOISTURE     D2216

Percent Moisture 12.1 0 wt% R290058 1 04/17/2015 11:00 PF

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J        Estimated value detected below Reporting Limit
Page 13 of 32



1504E59-006

20-Apr-15Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Soil

4/16/2015 4:08:00 PM

2-22

Matrix:

Collection Date:

Client Sample ID:

WRES

Contour Engineering, LLC

Lab ID:

Project Name:

Analyst

(SW5035)TCL VOLATILE ORGANICS    SW8260B

1,1,1-Trichloroethane BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

1,1,2,2-Tetrachloroethane BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

1,1,2-Trichloroethane BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

1,1-Dichloroethane BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

1,1-Dichloroethene BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

1,2,4-Trichlorobenzene BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

1,2-Dibromo-3-chloropropane BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

1,2-Dibromoethane BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

1,2-Dichlorobenzene BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

1,2-Dichloroethane BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

1,2-Dichloropropane BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

1,3-Dichlorobenzene BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

1,4-Dichlorobenzene BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

2-Butanone BRL 73 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

2-Hexanone BRL 15 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

4-Methyl-2-pentanone BRL 15 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

Acetone BRL 150 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

Benzene BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

Bromodichloromethane BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

Bromoform BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

Bromomethane BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

Carbon disulfide BRL 15 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

Carbon tetrachloride BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

Chlorobenzene BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

Chloroethane BRL 15 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

Chloroform BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

Chloromethane BRL 15 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

cis-1,2-Dichloroethene 11 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

cis-1,3-Dichloropropene BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

Cyclohexane BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

Dibromochloromethane BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

Dichlorodifluoromethane BRL 15 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

Ethylbenzene BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

Freon-113 BRL 15 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

Isopropylbenzene BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

m,p-Xylene BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

Methyl acetate BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

Methyl tert-butyl ether BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

Methylcyclohexane BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

Methylene chloride BRL 29 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

o-Xylene BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J        Estimated value detected below Reporting Limit
Page 14 of 32



1504E59-006

20-Apr-15Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Soil

4/16/2015 4:08:00 PM

2-22

Matrix:

Collection Date:

Client Sample ID:

WRES

Contour Engineering, LLC

Lab ID:

Project Name:

Analyst

(SW5035)TCL VOLATILE ORGANICS    SW8260B

Styrene BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

Tetrachloroethene 8.3 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

Toluene BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

trans-1,2-Dichloroethene BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

trans-1,3-Dichloropropene BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

Trichloroethene 11 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

Trichlorofluoromethane BRL 7.3 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

Vinyl chloride BRL 15 ug/Kg-dry 206128 1 04/17/2015 13:44 MD

  Surr: 4-Bromofluorobenzene 92.3 70-128 %REC 206128 1 04/17/2015 13:44 MD

  Surr: Dibromofluoromethane 107 78.2-128 %REC 206128 1 04/17/2015 13:44 MD

  Surr: Toluene-d8 99.8 76.5-116 %REC 206128 1 04/17/2015 13:44 MD

  PERCENT MOISTURE     D2216

Percent Moisture 18.9 0 wt% R290058 1 04/17/2015 11:00 PF

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J        Estimated value detected below Reporting Limit
Page 15 of 32



1504E59-007

20-Apr-15Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Soil

4/16/2015 4:19:00 PM

3-1

Matrix:

Collection Date:

Client Sample ID:

WRES

Contour Engineering, LLC

Lab ID:

Project Name:

Analyst

(SW5035)TCL VOLATILE ORGANICS    SW8260B

1,1,1-Trichloroethane BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

1,1,2,2-Tetrachloroethane BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

1,1,2-Trichloroethane BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

1,1-Dichloroethane BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

1,1-Dichloroethene BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

1,2,4-Trichlorobenzene BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

1,2-Dibromo-3-chloropropane BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

1,2-Dibromoethane BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

1,2-Dichlorobenzene BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

1,2-Dichloroethane BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

1,2-Dichloropropane BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

1,3-Dichlorobenzene BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

1,4-Dichlorobenzene BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

2-Butanone BRL 83 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

2-Hexanone BRL 17 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

4-Methyl-2-pentanone BRL 17 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

Acetone BRL 170 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

Benzene BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

Bromodichloromethane BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

Bromoform BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

Bromomethane BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

Carbon disulfide BRL 17 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

Carbon tetrachloride BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

Chlorobenzene BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

Chloroethane BRL 17 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

Chloroform BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

Chloromethane BRL 17 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

cis-1,2-Dichloroethene BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

cis-1,3-Dichloropropene BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

Cyclohexane BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

Dibromochloromethane BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

Dichlorodifluoromethane BRL 17 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

Ethylbenzene BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

Freon-113 BRL 17 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

Isopropylbenzene BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

m,p-Xylene BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

Methyl acetate BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

Methyl tert-butyl ether BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

Methylcyclohexane BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

Methylene chloride BRL 33 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

o-Xylene BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J        Estimated value detected below Reporting Limit
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1504E59-007

20-Apr-15Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Soil

4/16/2015 4:19:00 PM

3-1

Matrix:

Collection Date:

Client Sample ID:

WRES

Contour Engineering, LLC

Lab ID:

Project Name:

Analyst

(SW5035)TCL VOLATILE ORGANICS    SW8260B

Styrene BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

Tetrachloroethene BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

Toluene BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

trans-1,2-Dichloroethene BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

trans-1,3-Dichloropropene BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

Trichloroethene BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

Trichlorofluoromethane BRL 8.3 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

Vinyl chloride BRL 17 ug/Kg-dry 206128 1 04/17/2015 14:08 MD

  Surr: 4-Bromofluorobenzene 95.7 70-128 %REC 206128 1 04/17/2015 14:08 MD

  Surr: Dibromofluoromethane 105 78.2-128 %REC 206128 1 04/17/2015 14:08 MD

  Surr: Toluene-d8 103 76.5-116 %REC 206128 1 04/17/2015 14:08 MD

  PERCENT MOISTURE     D2216

Percent Moisture 18.8 0 wt% R290058 1 04/17/2015 11:00 PF

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J        Estimated value detected below Reporting Limit
Page 17 of 32



1504E59-008

20-Apr-15Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Soil

4/16/2015 4:21:00 PM

3-10

Matrix:

Collection Date:

Client Sample ID:

WRES

Contour Engineering, LLC

Lab ID:

Project Name:

Analyst

(SW5035)TCL VOLATILE ORGANICS    SW8260B

1,1,1-Trichloroethane BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

1,1,2,2-Tetrachloroethane BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

1,1,2-Trichloroethane BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

1,1-Dichloroethane BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

1,1-Dichloroethene BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

1,2,4-Trichlorobenzene BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

1,2-Dibromo-3-chloropropane BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

1,2-Dibromoethane BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

1,2-Dichlorobenzene BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

1,2-Dichloroethane BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

1,2-Dichloropropane BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

1,3-Dichlorobenzene BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

1,4-Dichlorobenzene BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

2-Butanone BRL 88 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

2-Hexanone BRL 18 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

4-Methyl-2-pentanone BRL 18 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

Acetone BRL 180 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

Benzene BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

Bromodichloromethane BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

Bromoform BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

Bromomethane BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

Carbon disulfide BRL 18 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

Carbon tetrachloride BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

Chlorobenzene BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

Chloroethane BRL 18 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

Chloroform BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

Chloromethane BRL 18 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

cis-1,2-Dichloroethene BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

cis-1,3-Dichloropropene BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

Cyclohexane BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

Dibromochloromethane BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

Dichlorodifluoromethane BRL 18 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

Ethylbenzene BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

Freon-113 BRL 18 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

Isopropylbenzene BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

m,p-Xylene BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

Methyl acetate BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

Methyl tert-butyl ether BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

Methylcyclohexane BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

Methylene chloride BRL 35 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

o-Xylene BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J        Estimated value detected below Reporting Limit
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1504E59-008

20-Apr-15Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Soil

4/16/2015 4:21:00 PM

3-10

Matrix:

Collection Date:

Client Sample ID:

WRES

Contour Engineering, LLC

Lab ID:

Project Name:

Analyst

(SW5035)TCL VOLATILE ORGANICS    SW8260B

Styrene BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

Tetrachloroethene BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

Toluene BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

trans-1,2-Dichloroethene BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

trans-1,3-Dichloropropene BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

Trichloroethene BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

Trichlorofluoromethane BRL 8.8 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

Vinyl chloride BRL 18 ug/Kg-dry 206128 1 04/17/2015 14:32 MD

  Surr: 4-Bromofluorobenzene 96 70-128 %REC 206128 1 04/17/2015 14:32 MD

  Surr: Dibromofluoromethane 105 78.2-128 %REC 206128 1 04/17/2015 14:32 MD

  Surr: Toluene-d8 104 76.5-116 %REC 206128 1 04/17/2015 14:32 MD

  PERCENT MOISTURE     D2216

Percent Moisture 8.99 0 wt% R290058 1 04/17/2015 11:00 PF

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J        Estimated value detected below Reporting Limit
Page 19 of 32



1504E59-009

20-Apr-15Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Soil

4/16/2015 4:24:00 PM

3-23

Matrix:

Collection Date:

Client Sample ID:

WRES

Contour Engineering, LLC

Lab ID:

Project Name:

Analyst

(SW5035)TCL VOLATILE ORGANICS    SW8260B

1,1,1-Trichloroethane BRL 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

1,1,2,2-Tetrachloroethane BRL 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

1,1,2-Trichloroethane BRL 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

1,1-Dichloroethane BRL 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

1,1-Dichloroethene BRL 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

1,2,4-Trichlorobenzene BRL 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

1,2-Dibromo-3-chloropropane BRL 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

1,2-Dibromoethane BRL 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

1,2-Dichlorobenzene BRL 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

1,2-Dichloroethane BRL 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

1,2-Dichloropropane BRL 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

1,3-Dichlorobenzene BRL 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

1,4-Dichlorobenzene BRL 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

2-Butanone BRL 72 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

2-Hexanone BRL 14 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

4-Methyl-2-pentanone BRL 14 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

Acetone BRL 140 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

Benzene BRL 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

Bromodichloromethane BRL 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

Bromoform BRL 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

Bromomethane BRL 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

Carbon disulfide BRL 14 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

Carbon tetrachloride BRL 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

Chlorobenzene BRL 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

Chloroethane BRL 14 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

Chloroform BRL 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

Chloromethane BRL 14 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

cis-1,2-Dichloroethene 7.7 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

cis-1,3-Dichloropropene BRL 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

Cyclohexane BRL 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

Dibromochloromethane BRL 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

Dichlorodifluoromethane BRL 14 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

Ethylbenzene BRL 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

Freon-113 BRL 14 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

Isopropylbenzene BRL 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

m,p-Xylene BRL 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

Methyl acetate BRL 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

Methyl tert-butyl ether BRL 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

Methylcyclohexane BRL 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

Methylene chloride BRL 29 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

o-Xylene BRL 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J        Estimated value detected below Reporting Limit
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1504E59-009

20-Apr-15Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Soil

4/16/2015 4:24:00 PM

3-23

Matrix:

Collection Date:

Client Sample ID:

WRES

Contour Engineering, LLC

Lab ID:

Project Name:

Analyst

(SW5035)TCL VOLATILE ORGANICS    SW8260B

Styrene BRL 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

Tetrachloroethene BRL 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

Toluene BRL 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

trans-1,2-Dichloroethene BRL 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

trans-1,3-Dichloropropene BRL 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

Trichloroethene BRL 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

Trichlorofluoromethane BRL 7.2 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

Vinyl chloride BRL 14 ug/Kg-dry 206128 1 04/17/2015 14:56 MD

  Surr: 4-Bromofluorobenzene 88.8 70-128 %REC 206128 1 04/17/2015 14:56 MD

  Surr: Dibromofluoromethane 109 78.2-128 %REC 206128 1 04/17/2015 14:56 MD

  Surr: Toluene-d8 102 76.5-116 %REC 206128 1 04/17/2015 14:56 MD

  PERCENT MOISTURE     D2216

Percent Moisture 22.5 0 wt% R290058 1 04/17/2015 11:00 PF

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J        Estimated value detected below Reporting Limit
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1504E59-010

20-Apr-15Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Aqueous

4/17/2015

TRIPBLANK

Matrix:

Collection Date:

Client Sample ID:

WRES

Contour Engineering, LLC

Lab ID:

Project Name:

Analyst

(SW5030B)TCL VOLATILE ORGANICS    SW8260B

1,1,1-Trichloroethane BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

1,1,2,2-Tetrachloroethane BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

1,1,2-Trichloroethane BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

1,1-Dichloroethane BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

1,1-Dichloroethene BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

1,2,4-Trichlorobenzene BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

1,2-Dibromo-3-chloropropane BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

1,2-Dibromoethane BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

1,2-Dichlorobenzene BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

1,2-Dichloroethane BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

1,2-Dichloropropane BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

1,3-Dichlorobenzene BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

1,4-Dichlorobenzene BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

2-Butanone BRL 50 ug/L 206126 1 04/17/2015 13:25 TH

2-Hexanone BRL 10 ug/L 206126 1 04/17/2015 13:25 TH

4-Methyl-2-pentanone BRL 10 ug/L 206126 1 04/17/2015 13:25 TH

Acetone BRL 50 ug/L 206126 1 04/17/2015 13:25 TH

Benzene BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

Bromodichloromethane BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

Bromoform BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

Bromomethane BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

Carbon disulfide BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

Carbon tetrachloride BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

Chlorobenzene BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

Chloroethane BRL 10 ug/L 206126 1 04/17/2015 13:25 TH

Chloroform BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

Chloromethane BRL 10 ug/L 206126 1 04/17/2015 13:25 TH

cis-1,2-Dichloroethene BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

cis-1,3-Dichloropropene BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

Cyclohexane BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

Dibromochloromethane BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

Dichlorodifluoromethane BRL 10 ug/L 206126 1 04/17/2015 13:25 TH

Ethylbenzene BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

Freon-113 BRL 10 ug/L 206126 1 04/17/2015 13:25 TH

Isopropylbenzene BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

m,p-Xylene BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

Methyl acetate BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

Methyl tert-butyl ether BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

Methylcyclohexane BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

Methylene chloride BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

o-Xylene BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J        Estimated value detected below Reporting Limit
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1504E59-010

20-Apr-15Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Aqueous

4/17/2015

TRIPBLANK

Matrix:

Collection Date:

Client Sample ID:

WRES

Contour Engineering, LLC

Lab ID:

Project Name:

Analyst

(SW5030B)TCL VOLATILE ORGANICS    SW8260B

Styrene BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

Tetrachloroethene BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

Toluene BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

trans-1,2-Dichloroethene BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

trans-1,3-Dichloropropene BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

Trichloroethene BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

Trichlorofluoromethane BRL 5.0 ug/L 206126 1 04/17/2015 13:25 TH

Vinyl chloride BRL 2.0 ug/L 206126 1 04/17/2015 13:25 TH

  Surr: 4-Bromofluorobenzene 88 70.6-123 %REC 206126 1 04/17/2015 13:25 TH

  Surr: Dibromofluoromethane 123 78.7-124 %REC 206126 1 04/17/2015 13:25 TH

  Surr: Toluene-d8 99.8 81.3-120 %REC 206126 1 04/17/2015 13:25 TH

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J        Estimated value detected below Reporting Limit
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20-Apr-15Date:Analytical Environmental Services, Inc

Client:

BatchID:Workorder:

Project Name:
ANALYTICAL QC SUMMARY REPORT

WRES

1504E59

Contour Engineering, LLC

206126

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 206126MBLK 04/17/2015TCL VOLATILE ORGANICS    SW8260B

Units: Prep Date:Sample ID: Client ID: Run No:ug/L 04/17/2015 290031MB-206126

6166802

1,1,1-Trichloroethane 5.0BRL

1,1,2,2-Tetrachloroethane 5.0BRL

1,1,2-Trichloroethane 5.0BRL

1,1-Dichloroethane 5.0BRL

1,1-Dichloroethene 5.0BRL

1,2,4-Trichlorobenzene 5.0BRL

1,2-Dibromo-3-chloropropane 5.0BRL

1,2-Dibromoethane 5.0BRL

1,2-Dichlorobenzene 5.0BRL

1,2-Dichloroethane 5.0BRL

1,2-Dichloropropane 5.0BRL

1,3-Dichlorobenzene 5.0BRL

1,4-Dichlorobenzene 5.0BRL

2-Butanone 50BRL

2-Hexanone 10BRL

4-Methyl-2-pentanone 10BRL

Acetone 50BRL

Benzene 5.0BRL

Bromodichloromethane 5.0BRL

Bromoform 5.0BRL

Bromomethane 5.0BRL

Carbon disulfide 5.0BRL

Carbon tetrachloride 5.0BRL

Chlorobenzene 5.0BRL

Chloroethane 10BRL

Chloroform 5.0BRL

Chloromethane 10BRL

Qualifiers:   

 J              Estimated value detected below Reporting Limit

BRL       Below reporting limit H      Holding times for preparation or analysis exceeded

  N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

 <        Less than Result value>             Greater than Result value

R      RPD  outside limits due to matrix

Rpt Lim  Reporting Limit
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20-Apr-15Date:Analytical Environmental Services, Inc

Client:

BatchID:Workorder:

Project Name:
ANALYTICAL QC SUMMARY REPORT

WRES

1504E59

Contour Engineering, LLC

206126

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 206126MBLK 04/17/2015TCL VOLATILE ORGANICS    SW8260B

Units: Prep Date:Sample ID: Client ID: Run No:ug/L 04/17/2015 290031MB-206126

6166802

cis-1,2-Dichloroethene 5.0BRL

cis-1,3-Dichloropropene 5.0BRL

Cyclohexane 5.0BRL

Dibromochloromethane 5.0BRL

Dichlorodifluoromethane 10BRL

Ethylbenzene 5.0BRL

Freon-113 10BRL

Isopropylbenzene 5.0BRL

m,p-Xylene 5.0BRL

Methyl acetate 5.0BRL

Methyl tert-butyl ether 5.0BRL

Methylcyclohexane 5.0BRL

Methylene chloride 5.0BRL

o-Xylene 5.0BRL

Styrene 5.0BRL

Tetrachloroethene 5.0BRL

Toluene 5.0BRL

trans-1,2-Dichloroethene 5.0BRL

trans-1,3-Dichloropropene 5.0BRL

Trichloroethene 5.0BRL

Trichlorofluoromethane 5.0BRL

Vinyl chloride 2.0BRL

  Surr: 4-Bromofluorobenzene 045.77 50.00 91.5 70.6 123

  Surr: Dibromofluoromethane 050.66 50.00 101 78.7 124

  Surr: Toluene-d8 049.29 50.00 98.6 81.3 120

Qualifiers:   

 J              Estimated value detected below Reporting Limit

BRL       Below reporting limit H      Holding times for preparation or analysis exceeded

  N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

 <        Less than Result value>             Greater than Result value

R      RPD  outside limits due to matrix

Rpt Lim  Reporting Limit
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20-Apr-15Date:Analytical Environmental Services, Inc

Client:

BatchID:Workorder:

Project Name:
ANALYTICAL QC SUMMARY REPORT

WRES

1504E59

Contour Engineering, LLC

206126

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 206126LCS 04/17/2015TCL VOLATILE ORGANICS    SW8260B

Units: Prep Date:Sample ID: Client ID: Run No:ug/L 04/17/2015 290031LCS-206126

6166801

1,1-Dichloroethene 5.054.21 50.00 108 64.2 137

Benzene 5.049.79 50.00 99.6 72.8 128

Chlorobenzene 5.048.76 50.00 97.5 72.3 126

Toluene 5.049.07 50.00 98.1 74.9 127

Trichloroethene 5.049.94 50.00 99.9 70.5 134

  Surr: 4-Bromofluorobenzene 047.08 50.00 94.2 70.6 123

  Surr: Dibromofluoromethane 051.37 50.00 103 78.7 124

  Surr: Toluene-d8 049.45 50.00 98.9 81.3 120

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 206126MS 04/17/2015TCL VOLATILE ORGANICS    SW8260B

Units: Prep Date:Sample ID: Client ID: Run No:ug/L 04/17/2015 2900311504D06-005AMS

6166804

1,1-Dichloroethene 50000545600 500000 109 60.5 156

Benzene 50000495400 500000 99.1 70 135

Chlorobenzene 50000479100 500000 95.8 70.5 132

Toluene 50000495000 500000 99.0 70.5 137

Trichloroethene 50000496900 500000 99.4 71.8 139

  Surr: 4-Bromofluorobenzene 0461500 500000 92.3 70.6 123

  Surr: Dibromofluoromethane 0506500 500000 101 78.7 124

  Surr: Toluene-d8 0489300 500000 97.9 81.3 120

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 206126MSD 04/17/2015TCL VOLATILE ORGANICS    SW8260B

Units: Prep Date:Sample ID: Client ID: Run No:ug/L 04/17/2015 2900311504D06-005AMSD

6166805

1,1-Dichloroethene 50000499400 20500000 99.9 60.5 156 545600 8.84

Benzene 50000456500 20500000 91.3 70 135 495400 8.17

Qualifiers:   

 J              Estimated value detected below Reporting Limit

BRL       Below reporting limit H      Holding times for preparation or analysis exceeded

  N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

 <        Less than Result value>             Greater than Result value

R      RPD  outside limits due to matrix

Rpt Lim  Reporting Limit
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20-Apr-15Date:Analytical Environmental Services, Inc

Client:

BatchID:Workorder:

Project Name:
ANALYTICAL QC SUMMARY REPORT

WRES

1504E59

Contour Engineering, LLC

206126

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 206126MSD 04/17/2015TCL VOLATILE ORGANICS    SW8260B

Units: Prep Date:Sample ID: Client ID: Run No:ug/L 04/17/2015 2900311504D06-005AMSD

6166805

Chlorobenzene 50000442300 20500000 88.5 70.5 132 479100 7.99

Toluene 50000455100 20500000 91.0 70.5 137 495000 8.40

Trichloroethene 50000448700 20500000 89.7 71.8 139 496900 10.2

  Surr: 4-Bromofluorobenzene 0460900 0500000 92.2 70.6 123 461500 0

  Surr: Dibromofluoromethane 0513300 0500000 103 78.7 124 506500 0

  Surr: Toluene-d8 0493000 0500000 98.6 81.3 120 489300 0

Qualifiers:   

 J              Estimated value detected below Reporting Limit

BRL       Below reporting limit H      Holding times for preparation or analysis exceeded

  N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

 <        Less than Result value>             Greater than Result value

R      RPD  outside limits due to matrix

Rpt Lim  Reporting Limit
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20-Apr-15Date:Analytical Environmental Services, Inc

Client:

BatchID:Workorder:

Project Name:
ANALYTICAL QC SUMMARY REPORT

WRES

1504E59

Contour Engineering, LLC

206128

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 206128MBLK 04/17/2015TCL VOLATILE ORGANICS    SW8260B

Units: Prep Date:Sample ID: Client ID: Run No:ug/Kg 04/17/2015 290045MB-206128

6167040

1,1,1-Trichloroethane 5.0BRL

1,1,2,2-Tetrachloroethane 5.0BRL

1,1,2-Trichloroethane 5.0BRL

1,1-Dichloroethane 5.0BRL

1,1-Dichloroethene 5.0BRL

1,2,4-Trichlorobenzene 5.0BRL

1,2-Dibromo-3-chloropropane 5.0BRL

1,2-Dibromoethane 5.0BRL

1,2-Dichlorobenzene 5.0BRL

1,2-Dichloroethane 5.0BRL

1,2-Dichloropropane 5.0BRL

1,3-Dichlorobenzene 5.0BRL

1,4-Dichlorobenzene 5.0BRL

2-Butanone 50BRL

2-Hexanone 10BRL

4-Methyl-2-pentanone 10BRL

Acetone 100BRL

Benzene 5.0BRL

Bromodichloromethane 5.0BRL

Bromoform 5.0BRL

Bromomethane 5.0BRL

Carbon disulfide 10BRL

Carbon tetrachloride 5.0BRL

Chlorobenzene 5.0BRL

Chloroethane 10BRL

Chloroform 5.0BRL

Chloromethane 10BRL

Qualifiers:   

 J              Estimated value detected below Reporting Limit

BRL       Below reporting limit H      Holding times for preparation or analysis exceeded

  N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

 <        Less than Result value>             Greater than Result value

R      RPD  outside limits due to matrix

Rpt Lim  Reporting Limit
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Former Imperial Cleaners
1233B Alpharetta Street

Roswell, Fulton County, Georgia

Volatile Organic Compounds

Well Number Date Sampled
PCE 

(µg/L)
trans-1,2-DCE 

(µg/L)
Chloroform 

(µg/L)
TCE 

(µg/L)

Table 3 : Groundwater Analytical Results

Styrene 
(µg/L)

cis-1,2-DCE 
(µg/L)

Vinyl Chloride 
(µg/L)

7/8/2005 <5 <5 <5 <5 <2 <5 <5
3/21/2007 <5 <5 <5 <5 <2 <5 <5
7/3/2007 <5 <5 <5 <5 <2 <5 <5

11/1/2007 <5 <5 <5 <5 <2 <5 <5
1/18/2008 <5 <5 <5 <5 <2 <5 <5
4/29/2008 <5 <5 <5 <5 <2 <5 <5
8/15/2008 <5 <5 <5 <5 <2 <5 <5

10/28/2008 <5 <5 <5 <5 <2 <5 <5
2/27/2009 <5 <5 <5 <5 <2 <5 <5
8/19/2009 <5 <5 <5 <5 <2 <5 <5

12/16/2009 <5 <5 <5 <5 <2 <5 <5
3/30/2010 <5 <5 <5 <5 <2 <5 5.6
6/30/2010 <5 <5 <5 <5 <2 <5 <5
2/8/2012 <5 <5 <5 <5 <2 <5 <5

4/19/2012 <5 <5 <5 <5 <2 <5 <5
7/19/2012 <5 <5 <5 <5 <2 <5 <5

10/17/2012 <5 <5 <5 <5 <2 <5 <5
2/8/2013 <5 <5 <5 <5 <2 <5 <5

4/19/2013 <5 <5 <5 <5 <2 <5 <5
7/25/2013 <5 <5 <5 <5 <2 <5 <5

10/16/2013 (dup) <5 <5 <5 <5 <2 <5 <5
10/16/2013 <5 <5 <5 <5 <2 <5 <5
6/30/2015 <5 <5 <5 <5 <2 <5 <5

VOCs = volatile organic compounds
µg/L = micrograms per liter
MW = monitoring well
DW = deep well
SW = surface water
PCE = tetrachloroethene
TCE = trichloroethene
DCE = dichloroethene
MCL = Maximum Contaminant Level
Values in bold exceed MCLs

Data provided in Table 3 was collected by AMEC and presented in the 4th Semi-Annual Progress Report 
dated November 8, 2013.

80

Notes

100

SW-3

100MCL (µg/L) 5 5 270
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